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HARD  CLOVER  SEED  AND  ITS  TREATMENT  IN  WJLLING. 

By  Geobge  T.  Harringtow,  Scientific  Asrtstant,  Seed  LaboraVtory.  |       : ^y' 

INTRODUCTION. 

The  seeds  of  many  species  of  the  cío  ver  family  are  frequently  in- 
capable  of  readily  taking  up  the  water  necessary  for  their  germina- 
tion.  The  reason  for  this  incapacity  is  that  the  seed  coats  of  such 
seeds  are  completely  waterproof — at  least  for  a  time. 

Seeds  having  such  impervious  seed  coats  are  known  as  hard-coated 
or  simply  as  hard  seeds. 

OCCURRENCE  AND  SIGNIFICANCE  OF  HARD  CLOVER  SEEDS. 

The  occurrenco  of  varying  proportions  of  hard  seeds  in  com- 
mercial  lots  of  the  diflerent  clovers  has  long  been  recognized.  The 
question  of  the  agricultural  valué  of  these  hard  clover  seeds  has  been 
much  discussed.  Xearly  all  such  seeds  will  lie  in  water  or  in  wet 
cloths  for  many  months  without  change,  and  frequently  many  of 
them  will  remain  unchanged  after  several  years  in  water.  As  soon, 
however,  as  the  waterproof  seed  coat  is  broken  or  becomes  permeable 
ío  water  the  seed  takes  up  water  rapidlv  and  usually  germinates,  pro- 
ducing  a  strong,  healthy  seedling.  It  is  of  importance  to  the  farmer 
who  sows  clover  seed  that  germination  should  occur  promptly  in- 
stead  of  after  a  delav  of  indefinite  duration,  pending  a  change  in  the 
Beed  coat.  Herein  lies  the  greater  valué  of  clover  seed  which  is  not 
hard;  that  is  to  say,  which  is  not  impervious  to  water.  Hard  clover 
seed,  especiallv  hard  sweet-clover  seed,  may  under  certain  conditions 
be  of  valué.  Xf  sowed  early  in  the  spring  or  late  in  the  fall,  so  that 
it  lies  in  the  ground  durinp  f  reezing  weather  preceding  thc  first  grow- 
ing  season,  much  of  it  will  germinate.  Again,  hard  seeds  remaining 
in  the  soil  will,  after  the  first  winter,  help  to  improve  a  clover  stand 
which  is  poor  in  spots.  For  ordinarv  seeding  purposes  good  clover 
seed  which  is  not  hard  is  always  preferable. 


ie  fact8  brought  out  in  thls  bulletin  aro  of  «pedal  intereat  to  farmcrs 
grow  clover  for  tbc  seed,  to  farolera  wbo  how  clover  seed,  to  «cedsram.  and  to  the  manu- 
facturera and  operators  of  cloTer-hulllng  mnchinery. 
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THE  HARDNESS  OF  COMMERCIAL  CLOVER  SEED  COMPARED  WITH 
THAT  GATHERED  AND  CLEANED  BY  HAND. 

The  percentage  of  bard  clover  seeds  in  comraercial  lots  of  red 
clover,  alsike  clover,  and  white  clover  usually  is  comparatively  small. 
In  commercial  lots  of  sweet-clover  seed  the  proportion  varíes  from 
less  than  10  per  cent  in  some  lots  to  more  than  90  per  cent  in  others. 
The  writer,  however,  has  found  a  very  large  percentage  of  hard  seeds 
in  hand-harvested  and  hand-hulled  lots  of  each  of  these  four  kinds  of 
clover.  The  present  bulletin  reports  the  results  of  investigations  to 
discover  the  reason  for  this  difference  between  commercial  clover  seed 
and  clover  seed  gathered,  hulled,  and  cleaned  by  hand,  and  also  the 
relation  of  certain  other  factors  to  the  character  and  size  of  the 
clover-seed  crop. 

THE  HARDNESS  OF  CLOVER  SEED  NOT  A  VARIETAL  CHARACTER- 

ISTIC. 

It  was  at  first  thought  that  extreme  hardness  of  seed  might  be  a 
hereditary  characteristic  of  varieties  or  strains  of  the  different  clovers 
in  contrast  to  others  which  possessed  no  such  tendency.  That  this  is 
not  the  case  is  proved  by  the  results  of  triáis  upon  the  experimental 
plats  of  the  Seed  Laboratory  during  the  past  six  years  (1909  to  1914, 
inclusive).  All  of  the  seed  harvested  from  these  plats  has  been  gath- 
ered in  small  lots  and  hulled  by  hand.  Each  lot  of  this  hand-hulled 
seed  has  contained  a  large  percentage  of  hard  seeds.  The  percentage 
has  been  as  great  in  lots  grown  from  seed  only  one-twentieth  of 
which  was  hard  as  in  lots  from  seed  nineteen-twentieths  of  which 
was  hard. 

THE  HARDNESS  OF  CLOVER  SEED  INDEPENDENT  OF  SOIL,  SEA- 

SONAL,  AND  CLIMATIC  CONDITIONS. 

SOIL. 

Red-clover  seed,  alsike-clover  seed,  white-clover  seed,  and  white 
sweet-clover  seed  nave  been  grown  on  heavy  clay  soil  and  on  light 
sandy  soil  with  the  same  degree  of  hardness  in  the  resulting  crop  of 
hand-hulled  seed.  Seed  gathered  from  wild  wayside  plants  has  been 
very  hard  also. 

SEASON. 

Samples  of  weli-matured  clover  seed  of  one  or  more  of  the  four 
kinds  named  in  the  preceding  paragraph  have  been  harvested  and 
hulled  bv  hand  each  season  for  the  last  six  years.  Each  of  these 
samples  lias  contained  a  large  proportion  of  hard  seeds.  Further- 
more,  if  the  seed  is  equally  well  matured  it  makes  no  difference 
whether  it  is  harvested  early  from  the  first  growth  of  the  plants  or 
later  from  the  second  growth,  the  first  growth  being  cut  green. 

C  LIMATE. 

Samples  of  seed  grown  from  the  same  original  lots  near  Wash- 
ington, D.  C,  at  Burlington,  Vt.,  at  Madison,  Wis.,  at  Corvallis, 
Oreg.,  at  Columbus,  Mo.,  at  Wooster,  Ohio,  and  at  Yuma,  Ariz.,  and 
harvested  and  hulled  by  hand,  have  all  contained  a  large  proportion 
of  hard  seeds. 
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THE  HARDNESS  OF  RED-CLOVER  SEED  INDEPENDENT  OF  ITS 
COLOR  AND  SIZE,  PROVIDED  THE  DEGREE  OF  MATURITY  AND 
METHOD  OF  HANDLING  ARE  THE  SAME. 

COLOR. 

In  one  lot  of  hand-hulled  red-clover  seed  88  out  of  every  100  seeds 
were  puré  yellow.  In  another  lot  83  out  of  every  100  seeds  were 
dark  purple.  Each  of  these  two  lots  had  83  per.  cent  of  hard  seeds. 
The  average  percentage  of  hard  seeds  in  12  lots  of  predominantly 
light-colored  seed  was  89;  the  average  in  16  lots  of  predominantly 
dark-colored  seed  was  88. 


One  lot  of  hand-hulled  red-clover  seed  which  weighed  990  mili  i - 
grams  per  thousand  seeds  and  another  lot  which  weigl  lied  1,949  milli- 
grams  per  thousand  seeds  had,  respectively,  84  per  cent  and  82  per 
cent  of  hard  seeds.  In  a  large  number  of  other  weighed  lots  the 
proportion  of  hard  seeds  was  wholly  independent  of  the  size  of  the 
seeds. 

THE  EFFECT  OF  HARVESTING  AND  HULLING  OPERATIONS  ON 

CLOVER  SEED. 

During  September,  1914,  the  writer  visited  the  Fond  du  Lac 
clover-seed  región  of  Wisconsin  and  procured  a  large  number  of 
samples  of  red-clover  heads  taken  from  standing  cío  ver  and  from 
clover  in  the  windrow,  cock,  mow,  and  stack,  as  well  as  samples  of 
seed  taken  immediately  after  it  left  the  hulling  machine.  A  smaller 
number  of  samples  was  procured  of  alsike  clover,  white  clover,  and 
white  sweet  clover,  both  hulled  and  in  the  heads.  Additional  sam- 
ples were  obtained  from  farmers  and  from  operators  of  hulling 
machines  as  the  clover  hulling  advanced. 

The  seeds  from  these  samples  of  clover  heads,  procured  as  stated 
in  the  preceding  paragraph,  were  rubbed  out  from  the  hulls  by 
hand.  Both  these  lots  and  other  lots  of  seed  which  were  hulled  by 
machine  were  subjected  to  germina  ti  on  tests  in  the  Seed  Labora  tory. 

The  data  obtained  in  testing  the  various  samples,  the  results  of  the 
germination  tests,  and  the  results  of  physical  examinations  of  some 
of  the  samples  show  the  eíFect  of  the  various  methods  of  curing  and 
storing  the  unhulled  clover  and  the  effect  of  the  hulling  operation 
upon  the  hardness  and  other  characteristics  of  the  seed. 

THE  EFFECT  OF  MACHINE  HULLING  UPON  THE  GERMINATION 

AND  HARDNESS  OF  CLOVER  SEED. 

In  making  the  germination  tests  200  well-delevoped,  bright-look- 
ing  seeds  oí  each  lot  were  used.  A  few  seeds  softened  but  did  not 
germinate.  These  were  excluded  from  the  computed  results  of  the 
germination  tests.  In  this  way  immature  seeds,  seeds  injured  by 
unfavorable  conditions  either  before  or  after  cutting  the  clover, 
seeds  infested  by  the  chalcis  fly,  and  a  few  seeds  badly  broken  by 
the  hulling  machine  were  eliminated.  The  result  of  eacn  test  shows, 
therefore,  for  each  100  viable  seeds  how  many  perminated  and  how 
many  remained  hard  at  the  end  of  the  germination  test. 


4  FABMERS    BULLETTN  «76. 

In  a  little  more  than  half  the  cases  the  machine-hulled  samples 
and  those  hulled  by  hand  were  taken  from  clover  which  was  grown 
in  the  same  fields. 

Table  I  shows  the  average  number  of  hard  seeds  per  hundred  seeds 
in  the  hand-hulled  and  in  the  machine-hulled  samples  of  each  kind 
and  the  number  of  samples  from  the  germina tion  tests  of  which  each 
average  is  derived. 

Table  I.— Average  number  of  liará  seeds  per  hundred  in  hand-hulled  and  in 

machine-hulled  lots  of  clover  seed. 


Kind  of  seed  and 
number  of  samples. 


Manner  of 
hulling. 


Average 
number  of 
hard  seeds 

per  100. 


Kind  of  seed  and 
number  of  samples. 


Manner  of 
hulling. 


Avwrage 
number  of 
hard  seeds 

per  100. 


Rod  clover: 

299  samples 

20H  samples 
Alsfke  clover: 

21  samples  . 

36  samples . 


Jiv  hand 
By 


By  hand.... 
By  machine. 


92 
17 

90 
18 


\Vhit©  clover: 

9  samples  

5  samples  

Whlte  sweet  clover 

Gsamplos  

1  saniplo  


By  hnnd 
By 


By  hand  

By  machine. 


Of  each  100  hand-hulled  seeds  of  each  kind  90  or  more  were  hard. 
This  indicates  that  in  the  natural  condition  nine-tenths  or  more  of 
the  fresh,  well-matured  seeds  of  these  kinds  of  clover  are  hard 
coated. 

Only  17  of  each  100  machine-hulled  red-clover  seeds,  18  of  each  100 
machine-hulled  alsike-clover  seeds,  34  of  each  100  machine-hulled 
white-clover  seeds,  and  20  of  each  100  machine-hulled  white  sweet- 
clover  seeds  were  hard.  Evidently  a  great  decrease  in  the  proportion 
of  hard  seeds  is  caused  by  hulling  them  in  a  clover  huller.  In  other 
words,  of  every  100  pounds  of  clover  seed  about  90  pounds  go  into 
the  huller  as  hard-coated  seeds  of  uncertain  valué,  and  of  these  90 
pounds  60  or  70  pounds  lea  ve  the  huller  as  valuable  seeds  capable 
of  prompt  germination  and  vigorous  growth. 


THE  HULLING  CYLINDER  AND  ITS  EFFECT  ON  THE  HARDNESS 

OF  CLOVER  SEED. 

After  the  clover  heads  are  removed  from  the  straw  by  the  thrashing 
cylinder  of  the  hulling  machine  they  are  passed  over  another  larger 
cylinder,  where  the  seeds  are  hulled.  This  hulling  cylinder  is  cora» 
pletely  covered  with  a  coarse  steel  rasp  and  revolves  within  a  con- 
cave which  is  covered  with  the  same  material.  The  concave  is  usually 
set  so  that  there  is  just  room  for  the  seeds  to  pass  between  it  and  the 
cylinder.  The  severe  rubbing,  with  the  pressing  which  the  seeds  un- 
dergo  in  passing  between  the  hulling  cylinder  and  the  concave,  not 
only  removes  the  hulls  but  so  alters  most  of  the  seed  coats  that  they 
become  capable  of  admitting  water.  Nearly  all  the  seeds  show  no 
visible  indication  of  this  change,  but  frequently  a  few  seeds  out  of 
every  hundred  are  noticeably  broken.  Some  of  these  broken  seeds 
are  not  injured  except  in  their  power  to  retain  their  vitality  for  a 
long  period  of  time.  Others  are  broken  in  such  a  manner  as  to  make 
them  valueless. 
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THE  COMPARA  TTVE  HARDNESS  OF  RED-CLOVER  AND  ALSIKE- 
CLOVER  SEED  HULLED  BY  DIFFERENT  MACHINES. 

Samples  of  hulled  clover  seed  were  received  during  the  clover- 
hnlling  season  from  six  different  operators  of  clover  hiulers. 

The  samples  sent  by  each  operator  were  hulled  from  clover  grown 
on  a  number  of  somewhat  widely  separated  farms.  Comparativo 
examinations  of  these  samples  show  considerable  difference  in  the 
condition  of  the  seeds  hulled  by  the  various  machines. 

Table  II  shows  the  average  number  of  hard  seeds  per  hundred  in 
the  samples  of  machine-hulled  red  clover  and  alsike  clover  received 
from  each  huller  operator. 

Table  II.— Average  number  of  hard  seeds  per  hundred  in  Himple*  of  red-clover 
and  alsike-dover  seed  hulled  bu  different  machines. 


Red  clover. 

Red  i'lover. 

A  laiko  t  lovor 

Aver- 

A  ver- 

A  ver- 

*- 

Num- 

Averane 

see 

Machine. 

num- 

Num- 

number 

Machino. 

Num- 

num- 

Num- 

num- 

ber of 

ber  of 

ber  of 

of  hard 

ber  of 

ber  of 

ber  of 

ber  of 

hard 

sam- 

seeds 

sam- 

hard 

sum- 

hard 

seeds 

ples. 

J£ 

ples. 

seed* 

plos. 

SOO<Í3 

fio. 

l£ 

loo! 

5».i~  

38 
17 
25 

10 

11 

13 

e 

Q 

10 

No.  4  

¿s 
1« 

2N 

14 

■» 

20 
20 
37 

No.  5  

'22 

3.i 

R 
1 

xo.»  

3 

10 

No.  A  

In  samples  botli  of  red  clover  and  of  alsike  clover  hulled  by  ma- 
chine No.  1  an  average  of  10  seeds  per  100  were  hard.  In  samples 
hulled  by  machine  No.  6  an  average  of  36  red -clover  seeds  per  100 
and  37  alsike-clover  seeds  per  100  were  hard.  The  samples  hulled 
by  the  other  machines  were  intermedíate  in  their  proportion  of  hard 
seeds  between  the  samples  hulled  by  these  two  machines. 

CLOVER  HULLERS  AS  SCRATCHING  MACHINES. 

A  number  of  machines  ha  ve  been  devised  at  different  times  for 
the  purpose  of  scratching  or  abrading  hard  seeds  so  that  thev  will 
germinate  readily.  The  possible  effectiveness  of  the  clover  nuller 
m  bringing  about  this  result  has  never  been  seriously  considered. 
The  results  of  this  investigation  as  given  in  the  preceding  pages 
show  that  the  clover  huller  in  practice  alters  a  large  proportion  of 
the  hard  seeds  so  that  they  will  germinate  promptly.  In  faet  the 
proportion  of  hard  seeds  in  a  samplo  of  clover  seed  seems  to  express 
inversely  the  effectiveness  of  the  huller  as  a  scratching  machine  at 
the  time  when  the  sample  under  consideration  was  hulled.  It  is  a 
question  of  great  interest  whether  the  construction  or  operation  of 
the  types  of  nulling  machines  now  in  use  could  be  so  modified  as  to 
lea  ve  "  hard  "  none  of  the  seeds  which  they  hull. 

Of  the  hulling  machines  mentioned  in  Table  II,  No.  6  was  of  one 
make  and  the  other  five  of  another  make,  differing  somewhat  in  detail, 
though  of  the  same  general  type.  The  differences  in  the  proportion 
of  hard  seeds  in  samples  hulled  by  the  various  machines  were  practi- 
cally  constant  through  the  hulling  season.   Possibly  differences  in 
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mwÜirv  rofulitionh.  l''i"tM|iH*liÜy,  iiIm»,  rloviT  hl-inkn,  if  jioorly  <mi 
hlMi<  ü-íj  or  nii|0'o|4*'l4«l,  |«u  orno  wnl,  uml  rmiht.y.  MoiiiMiiiu'h  in  wnt 
ooitnm**  of  Uim  «iMi  k  thn  i  lovi  r  «Iniw  mil  ^ v«*n  Uvoiiii»  w»ry  UinU 
«jjil  lar^ly  (Ji4íí|ji|himu1  Imfnm  llu)  nuril  ih  liulli'l.  I  ln<  4  Í|V<  I  of 
fc.nl»  Kt|i4M»uro  ni  liitM  «ir  toUt«:U  trt  (o  iimiw  lint  «wcllintf  nn<l  nhiu' 
L.nn-j»  llu*.  gunniliuúnn  of  M*d»  w  lililí  mv  not  ju  ot*«  Uní  l»y  Imnl 
<oal». 

í  -ra  if  tiit-y  «lo  noí  gisritiiniilu,  mumU  wlinli  limo  Im-4*ii  tlioroui/li  ly 
i:wi«ii»  n  fui'  hoiiin  lina4  im<l  hiihmxjiiíMill y  i|iii*1  ii m*.  of  lio  vulni-.  Tlmy 
un-  l.inwn,  f 1 1-4 j ut'jiiJ y  \\  1 1 nlt Iim|,  wiMi  a  liu.o  rlí  i  h  n\>\>*'ui  tan *;  un<J 

loliL'li   UAllirit  OÍ  lilis  Mwl  <Olll,  lililí  l  ili  y   |>«moiMrt  voi  >    l«»w    v  1 1  ti 1 1 1  > , 

if  ll.cv  me  n<<t  iirliwlly  iIisíhI.  If  tlns  miiL  uiv  nol  tlmioiij/|j|y  «liy 
II.  It.É-  Uvmln  *ln«li  mi  muí  1 1  i  i  i  i  lit  r|o\ur  i/,  i,ui...|  upon  IhIom:  il  Ii.im 
lool  lum-  lo  ilry,  ll  j<M'at  llio ti V  HTiln  muy  las  i|r;  1  roytil  lli  llu»  IioiiiImt. 
'I  i|;iijiíik<3  inay  la«<  iiiiiH  hltll  yiuiiliT  if  jioilion*  of  u  atarle  IhiiI  iilid 
U  <  <¿i¿tt-  vi  i  y  Uiii  iu  a «  wrll  un  \svt. 

10  a  |iK  ¿ili(y  wIutií  fri'ijni'iit  mili»  un  ur  «liirini/  tliisilowr  i  i\n  nmu 
m  -»-*o  »4.iiii'  «r*'i|n  vvill  i/i  i  iiilhulií  u i m I  oll»ri¡i  Wlll  l»i<<  i»un<  luovvn  iiikÍ 
ijV,*.i  »*»n  Uíom  (Im  rluvn  i»  o»t.  'J'lm  |u -ojuu I ion  lliu*  iil!V<  u  <l 
Ufi.ít-  llid  <  lowr  i»  riit  in  hintill. 

i  Le  |.io|»ort  i.<n  oí  iU'imÍ  or  yirininiiiVil  m'ímU  in  llm  liiillt-il  |no<lu<i 

IJii-lf^hca  loii'lillltg  lo  lilis  ■.•ijiimuris  of  tlw  llovi'1'  Jilivioilh  lo  liull 
ih¡!      I  or  *-*illliJ>ll\  (I)  l«iJ>  MiMlll  Mllllpll'h  of  |n|  i  loUI   VMII^  I/üIIummI 

Ijj  ii»t*.  lit*olft,  IiuIUmI  l*y  liuin!,  uiiii  r\uniili<«l  ful'  llm  |>i i  M'Hi    oí  j/»iini 

L«t«vi1  (  )li«)  ft*tili|i|tf  III  i'VItl  y   1,1  gilí        Ví\   f  I  «MU  hluOlliltL,'  1  |i»VI*|, 

1  raiijjili;  11»     %  •-!">'  7  ííuUlUllil  fl'olll  ilít  r|ov»r  vUili  li  rliottt'i)  lio     v  1 
ilf'm*-  »»f  lotiinoal  »  *|»ohuiv,  ií  buinoliíh  in  üU-ry     fiom        « I ry  oiit;  ulit« 
til  40(1  íioio  iiKiwh  in  l!n>  liíii  n,  .'i  Mimpli  n  in  i  vi  iy  U  f I  '011  lliu 

uittj  ^oinctUii«b  lotliii  Wlnlii .  lil«a  of  corlm  oí    w  in-li  h»d, 
xhnr  l!ii  \  lool  luiii  íor  wii-Kr,,  uioi  Jt  hniii|*li*  in  i  vi  i  y  U  fiom  wH, 

ll^^)*>l    j>0|  llOlil»  OÍ    UUI'I  ot»«  ti  (|    hl,U  K'l   4  l«|l|  II 1  f  Mi  |    fil  i  lllllliltl'll  M-»m|.t 

iji  A  itoioU'i'  of  minjtIcN  wi«ri*  lunfiilly  *' \.ouiii»  »1  fi.i  tln*  |»iooor 

li-'O   of   ijl-att    «Hl'l    ^¿«'1  111  llllttl'l  I    M'l'llü.         1  I II'    II  \  II  il  J.'!'    J»l  OjlOl  |  MUI    OÍ    4  I  •*  rt  <  1 

i¡T  ¿í»  (  U»¡IO*Iim|  M*4-iU  lll   17  h.UJ||i|l*h  of  l»'«l  r|n\i|         i|  i.'.il  liiM'tl   íl'  III 
I.Otí  «1..Í4I    HU»>  1  b*»4|  ín  l'WIV  J.t.      I  lili  U  %  •«!  ií|i4í  |ilo|iolllon  III 
I  >    -ji  <,j-U>r,  IrtLl'll   ÍM.IU  tlu-  «ll  y  |o|Jh  of  H  il»<l|nv\  h  <U    «  oí  U  illro   >s  .1  -  i 
Mw   \     Ui    ÍOH     J»,    I  >llt    llllS    ¡til  lililí    |l|-0|»O|  t  lllll     111     11     olItlT    !  :.OH|»l«  í 

Uloi  íioiu  lio;  Mi  l,  b<  nú  liiiii  h  molily  or  ili-r¡t\in^  l»o|lonoi  of  I  luí 

V.  .f«-,ll  »• «  *  ¿llil  Km  Ln  \I.(H  1   Ml«|  illlMlV    i-'.      (  'I   'llu*  lio'inj'if 
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O/»  oulí  -Í4-o  of  rlm  Un      -O»  J  W'4  (|  llil'Vriy   l»i:  lln!U\rl¿i^«'  |>l  oj»m  I  l<>ll 
i    olJ^l't    t*lllj»li'o   l.llo'll    flOlll    Wll    iilni    *  J «  >  í  j  U 1 1  m  #  ;  1 1 1  ^*    alia:    lll  tl»«l 
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in  grade,  by  reason  of  the  dead,  brown  seeds  which  it  contained. 
These  could  probably  be  removed  satisfactorily,  but  the  yield  would 
be  lessened  by  removing  them.  The  clover  from  the  other  field  was 
cut  three  or  íour  days  before  the  hulling  of  it  commenced.  It  was 
Ayell  cured ;  it  seemed  to  hull  about  as  easily  as  the  clover  from  the 
íirst  field,  and  it  yielded  a  product  practically  free  from  dead,  brown 
seeds.  Some  other  farmers  in  the  vicinity  also  hulled  their  clover 
from  the  field  as  soon  af ter  cutting  as  it  was  thoroughly  dry,  and  still 
others  cured  Jtheir  clover  rapidly,  as  if  for  hay,  and  stored  it  previous 
to  hulling,  either  in  the  barn  or  in  well-covered  stacks. 

The  best  practico  would  seem  to  be  to  allow  the  clover  to  become 
as  ripe  as  possible  without  loss  from  shelling,  cut  it  in  good,  bright 
weather,  and  then  protect  it  from  exposure  to  rains.  If  a  huller  can 
be  procured  at  once,  hulling  direct  from  the  field  wiU  economize 
labor.  If  it  is  necessary  to  delay  the  hulling,  dama  ge  and  loss  to  the 
seed  crop  will  be  avoided  by  storing  the  clover  in  a  barn  or  in  a  care- 
fully  constructed  and  well-covered  stack. 

SUMMARY. 

By  hard  sceds  is  meant  seeds  whose  seed  coats  are  impervious  to 
water.  While  such  seeds  remain  hard,  they  are  unable  to  absorb  the 
water  necessary  for  their  germination. 

In  nature,  nine-tenths  or  more  of  the  well-matured  seeds  of  red 
clover,  alsike  clover,  white  clover,  and  white  sweet  clover  are  hard. 
Hard  clover  seeds  are  sometimes  of  valué,  but  are  usually  much 
inferior  to  good  seeds  which  are  not  hard. 

The  hardness  of  well-matured  clover  seed  is  not  influenced  mate- 
rially  by  conditions  of  soil,  by  seasonal  variations,  by  climatic  condi- 
tions,  or  by  the  time  at  which  the  seed  is  harvested. 

The  hardness  of  well-matured  red-clover  seed  is  not  related  to  its 
color  or  size. 

The  rotting  of  clover  in  field  or  stack  kills  some  of  the  seeds  and 
may  reduce  the  quality  of  the  hulled  crop,  but  it  does  not  affect  the 
proportion  of  hard  seeds  in  the  hulled  crop  after  the  dead  seeds  are 
removed. 

The  rotting  of  the  clover  in  field  or  stack  or  sweating  it  in  the  mow 
before  hulling  is  not  necessary.  To  secure  the  greatest  yield  and 
highest  quality  of  seed  the  clover  should  be  cured  and  stored  with  as 
little  wettim?  as  possible. 

The  rubbing  which  clover  seed  receives  in  the  hulling  machine 
greatly  reduces  the  proportion  of  hard  seeds,  but  frequently  breaks 
some  of  the  seeds. 

The  clover-seed  huller  is,  therefore,  an  effective  scratching  machine. 
The  aim  should  be  to  have  the  huller  so  constructed  and  so  opera ted 
as  to  reduce  the  proportion  of  hard  seeds  to  the  greatest  possible 
cxtent  and  at  the  same  time  to  break  the  smallest  possible  number  of 
seeds. 
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INTRODUCTION. 

The  South  for  niany  years  purchased  much  of  its  commercial  hay 
froni  northern  and  western  growers.  The  quantity  and  valuó  of  hay 
brought  yearly  into  each  of  the  cotton-producing  States  has  reccntlv 
been  approximately  determined  by  the  Bureau  of  Crop  Estimates. 
These  figures,  with  an  estímate  of  the  increase  in  acreage  in  each 
State  necessary  to  produce  the  tonnage  now  imported,  are  shown  in 
Table  I. 

SoTt.-This  buüetin  is  designed  to  furnish  Information  ou  the  subject  of  hay  growing  to  trióse  íarmera 
in  the  South  who  are  contemplating  changing  from  cotton  growtng  to  some  other  money  crop. 
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Table  l.—<iuanLUy  and  ralue  of  hay  shipped  into  thc  Cotton  States  yearly. 


State. 


Virginia  

North  Carolina 
South  Carolina, 
(ieorgia  


Alabama . . 
Misslsslppi. 
Ixniisiana . . 

Texas  

A rk ansas. . 

Total 

»  Compuletl  írom  the  average  hay  productiou  oí  1 .25  tons  per  acre. 
DIFFICULTIES  IN  THE  WAY  OF  PRODUCING  MARKET  HAY  IN  THE  SOUTH. 

There  must  be  somc  sorious  obstarles  iti  thc  way  of  protlucing  hay 
when  a  great  agricultural  section  imports  more  than  onc-fifth  of  nll 
thc  hay  it  uses.  These  difliculties  shouhl  be  known  and  wcll  under- 
stood  by  every  farnier  befo  re  he  attempts  to  produce  market  hay  in 
the  South.  One  of  the  diflleulties  is  in  the  matter  of  curing.  The 
South  has  a  heavy  rainfall,  and  rain  often  comes  at  the  time  of  har- 
vesting  the  hay  crop.  Weather-stained  hay,  unless  badly  damaged, 
is  quite  satisfactory  for  feeding  farm  stock,  but  there  is  a  strong 
prejudice  against  it  on  city  markets. 

Anothcr  drawback  to  hay  production  in  the  South  is  the  lack  of 
suitable  hay  plants  that  will  thrive  under  the  general  climatic  and  soil 
conditions  which  prevail  over  most  of  that  área.  Nearly  onc-half  of 
all  thc  hay  produced  in  the  United  States  consista  of  timothy  and 
red  cío  ver.  Neither  of  these  plants  docs  wcll  in  the  cotton  belt. 
Alfalfa,  which  forms  about  onc-cighth  of  all  the  hay  produced  in  this 
country,  lias  not  becn  successfully  grown  in  the  South  except  in 
limited  arcas. 

That  it  is  practicable  for  the  farmers  of  the  South  to  produce  all  the 
hay  needed  on  their  farms  is  demonstrated  knowledge.  There  is  much 
diíference,  howcver,  between  producing  hay  for  farm  consumption  and 
for  the  market.  For  home  use,  eowpeas,  soy  beans,  Bermuda  grass, 
corn,  sorghum,  and  a  nuniber  of  other  fodder  plants  answer  very 
well,  but  these  crops  preserved  as  hay  do  not  meet  the  general  market 
requirements.  A  hay  to  compete  with  timothy,  clover,  or  alfalfa  on 
the  city  markets  must  be  capable  of  being  grown  readily;  it  must  be 
palatable;  it  must  oflfer  no  serums  obstarles  in  the  matter  of  cunng, 


Quantiiy. 


Ton*. 
200,  ooo 

100,000 

yo. ooo 

130.000 
SO,  000 
00.000 
70.000 
70. 000 
2á0.  000 
100. 000 
12.x  000 


1,30o,  000 


Valué. 


$2. 900, 000 
1,520,000 
1. -413,000 
2, 110,000 
1. 344,000 
1.200,000 
X2R.O0O 
MU, 000 
2,550.000 
1.110.000 
1,73*,  000 

17,026. 000 


Incrcase  of 
ucr  cafre 
necessary 

to  RTOW 

the  hay 

now 
bronpht 
into  the 

Slatc.' 


A  crr*. 
100, 000 
SO,  000 
72,  000 
104,000 
04.000 
?2,000 
56,000 
56.000 
200.000 
SO,  000 
100.000 


fncrease 
oí  aereare 
over  the 

crop  of 
1914  nec- 
essary to 
produce 

all  the 
hay  con- 
sunutl. 


1,011,000 


/*<r 


tnt. 
24.0 
2.5 
34.3 
41. «> 
133.3 
32  7 
2«.6 
2* 
44.4 
25 
12  5 
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halmg,  aiid  shipping;  and  it  must  be  freo  from  the  dangor  of  becoining 
a  weod  pest  if  the  scod  gets  into  oultivatcd  land.  lf  it  possessos  all 
these  charactoristics  it  may  beconic  a  competitor  with  tht^  standard 
market  liays.  Unfortunately,  many  of  tho  most  valuable  southern 
forage  crops  lack  one  or  moro  of  the  desirablc  qual'ties. 

SOILS  SUITABLE  FOR  HAY  PRODUCTION. 

Bottoni  or  alluvial  huida,  if  sufíiciently  drained,  are  especially 
suitable  for  hay  production  and  will  probably  give  as  great  a  profit 
when  used  for  this  purpose  as  for  any  other  uso  to  which  they  could 
l>e  put,  assuming,  of  course,  that  there  is  a  good  market  for  hay. 
There  are  also  some  extensive  soil  arcas  of  limestone  origin  that 
will  yield  abundant  hay  crops.  It  is  doubtful  whether  it  is  advisahlo 
to  attempt  to  produce  market  hay  on  either  tho  heavy  clay  uplands 
or  the  sand}'  soils  of  the  South.  Certainly  it  is  inadvisable  to  plant 
a  large  acreage  for  market  hay  on  sueh  land  without  previous  oxpe- 
rience  as  to  what  crops  may  be  expected  both  with  and  without 
íertilizers.  On  such  lands  oats,  Italian  rye-grass,  Sudan  grass,  and 
the  Arlington  mixture  (orchard  grass,  tall  oat-grass,  and  alsike) 
are  most  likely  to  suceeod.  The  production  of  hay  will  probably 
becomc  more  general  over  the  cotton-growing  section,  but  tho  chango 
will  necessarily  be  gradual  unloss  Sudan  grass  or  some  other  now 
grass  simpiifies  the  problems  in volved. 

CURING  HAY. 

The  curing  of  grass  hay  in  favorable  weather  is  a. simple  process. 
Curing  is  really  a  combination  of  three  processes;  i.  o.,  drying,  for- 
nicntation,  and  bleaching.  Tho  first  two  processes  are  necessary 
and  desirablc;  the  third  is  undesirable,  but  in  field  curing  it  can  not 
be  entirely  avoided. 

To  secure  the  best  quality  of  hay  the  drying  process  must  not 
be  too  slow.  To  avoid  uneven  drying  the  processes  of  tedding  and 
eocking  are  commonly  employed. 

Tedding. — Tedding  is  simply  the  turning  or  scattering  of  tlie  cut 
grass  aíter  it  is  partially  dry  on  top.  It  may  be  done  by  hand 
with  a  pitchfork  or,  preferably,  by  a  horso-drawn  machine  callee]  a 
tedder  (fig.  1).  When  the  crop  is  very  heavy,  t he  grass  is  sometimos 
teilded  when  in  the  swath,  but  usually  not  until  after  it  has  been 
raked  into  wiiidrows. 

Coclirtg. — Ooeking  consists  of  putting  tho  partially  cured  hay 
into  small  piles.  The  object  is  twofold:  (1)  It  reduces  the  surface 
exposed  to  moisture  that  may  fall  upon  it,  either  as  dew  í>r  rain, 
and  (2)  it  evens  up  tho  drying,  for  tho  reason  that  the  rolativcly 
«iry  lea  ves  continué  to  draw  water  from  tho  moister  stenis.  Inci- 
ílentally,  cocking  also  reduces  the  amount  of  bleaching. 
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In  unfavorablc  weathcr  tho  labor  of  curing  hay  is  much  increased, 
as  the  cocks,  until  sufficiently  dry,  should  bo  spread  at  each  favor- 
able opportunity  and  recocked  again  in  tho  evening  or  whcn  rain 
threatens.  If  hay  that  is  not  sufficiently  dry  be  placed  in  the  barn 
or  stack  it  is  likely  to  become  moldy  and  dusty. 

Cut  hay  should  never  be  handled  while  wet  with  rain  or  dew. 
As  the  surface  of  the  hay,  if  lying  in  the  swath,  is  the  part  which 
was  best  cured  before  the  rain,  it  is  in  the  best  position  to  dry 
promptly.  If  in  the  windrow,  the  stirring  of  the  hay  would  bring 
the  surface  moisture  in  contact  with  the  drier  hay  beneath,  by 
which  it  would  be  rcadily  absorbed. 

Sweating. — The  fermentation  of  hay  takes  place  during  the  process 
of  drying,  and  becausc  of  it  the  characteristic  sweet  odor  is  dcvel- 


Fio.  1.— A  hay  todder  at  work. 

opcd.  Tho  process  is  accompanied  by  the  formation  of  heat,  which 
is  particularly  noticeable  in  the  later  stages  of  curing  in  the  cock,  the 
stack,  or  the  inow.  This  final  stage  of  fermentation  is  called  sweat- 
ing. The  process  of  sweating  continuos  for  a  considerable  period 
and  hay  should  novor  be  balod  until  tho  sweating  has  ceased.  If 
for  any  rcason  curing  be  long  protracted  tho  hay  bocomes  bloached 
or  weathcr  stained  and  loses  most  of  its  aroma. 

Curing  legumes. — Logumes,  with  the  excoption  of  lospedeza,  aro 
far  moro  difficult  to  cure  than  grasses.  This  is  dúo  largcly  to  their 
Bolid,  more  suceulent  stems,  and  to  the  fact  that  the  lcaves  shed 
readily  if  the  curing  process  is  delayed,  so  that  much  of  tho  loafage, 
the  most  nutritious  part  of  the  hay,  is  lost.  Furthermore,  legume 
hay  absorbs  rain  or  dew  more  readily,  both  in  the  windrow  and  in 
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the  cock.  Finally,  legume  hay  is  very  apt  to  heat  excessivcly  in 
the  sweating  process  if  put  in  the  stack  or  mow  when  not  sufficicntly 
cured.  Tliis  heating  is  often  sufficient  to  char  the  hay  in  the  center 
and  sometimes  to  cause  fires.  Legume  hay  should  therefore  never 
be  put  into  a  barn  when  half  cured. 

Complete  curing. — Curing  may  be  considered  completed  when  the 
stems  are  apparently  dry.  At  this  stago  a  wisp  of  the  hay  breaks 
readily  when  it  is  tightly 
twisted  in  the  hand  and  is 
dry  enough  to  rattle  if 
gently  shaken. 

SPECIAL  DEVICES  FOR 
CURING  HAY. 

To  hasten  the  drying  of 
hay  and  to  preven  t  the  in- 
jury  of  half -cured  hay  by 
rain,  se  ver  al  devices  often 
used  are  helpful,  but 
each  necessitates  addi- 
tional  labor. 

Hay  caps. — Various 
forms  of  hay  caps  to  pro- 
tect  cocks  from  rain  have 

been  used.  The  simplest  Fio.  2.— TheTonnossr<«  p  yrarníd  forcurinK  lc>mmi's ,  cspocially  soy 
IS  a  pieCO  Of  canvas  about  taans  andoowpeas.  This  consLsts  oftwo  A-shapcd  f  rain  re, 
0-    ~T  ..i  •  i  .       so  eonstructed  that  tho  top  of  one  locks  into  tho  top  of  the 

3  feet  Square  With  a  Weight  other.  Horbontal  strips  naüed  at  tho  baso  of  thcsc  framea 
at  each  COmer  support  looso  crosspiecos,  to  kocp  tho  vinos  off  the  ground. 

j_       _  .  ,  This  may  be  constructod  of  polos  or  of  1  by  3  inoh  picóos  <J  foot 

Fercht8.  A    perch    IS      inlsngth.  TheadvantageofthisourinKframoovprmostothera 

simplv    a    pole    Or  Stake  lkalntheíactthatitcanbouütenapartandstowdlnasmall 

about  6  feet  long,  pref- 

erably  with  one  or  more  cross  arms  3  to  4  feet  long.  The  stake  is 
driven  into  the  ground  and  the  green  or  half-dried  plants  are  hung 
upon  it  so  as  to  make  a  tall,  narrow  cock.  Perches  aro  much  used  in 
curing  peanuts  and  cowpeas. 

Pyramids. — A  pyramid  consists  of  three  or  four  legs,  usually  6  to  8 
feet  long,  pointed  at  the  top  and  commonly  sharpcncd  below  so  they 
can  be  fastened  firmly  in  the  ground.  Crosspieces  joining  the  legs  are 
also  useful.  A  pyramid  permits  tho  building  of  rather  largo  cocks 
with  a  hollow  space  in  tho  middle,  which  helps  greatly  in  drying  the 
hay.  The  accompanying  illustration  (fig.  2)  shows  a  form  of  pyramid 
for  curing  legumes  devised  at  the  Tennessee  Agricultural  Experiment 
Station. 

The  objection  to  all  of  these  devices  is  tho  additional  labor  and  oost 
in  volved.    They  are  more  useful  for  legumes  than  for  grassea. 
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CROPS  SUTTABLE  FOR  MARKET  HAY  THAT  MAY  BE  GROWN  IN  THE 

COTTON  BELT. 

There  are  a  fcw  grasses  and  legumes  adapted  to  southern  cenditions 
that  make  good  market  hays.  Lespedcza  in  the  lower  Mississippi 
Valley,  Johnson  grass  over  most  of  the  cotton  belt,  Bcrmuda  grass  on 
the  rich  bottom  lands,  alfalfa  in  certain  limited  arcas,  and  the  Arling- 
ton  mixture  (orchard  grass,  tall  oat-grass,  and  alsikc)  on  the  heavier 
uplands  are  fairly  well  known  and  valuable  hay  crops.  To  this  list  > 
should  be  added  Sudan  grass,  which  is  showing  much  promise  as  a  hay 
grass  for  the  South. 

In  growing  hay  for  market  the  farmer  must  know  the  market  re- 
quircments.  These  do  not  always  correspond  with  the  commonly 
accepted  ideas  in  regard  to  feeding  valúes.  For  instance,  timothy 
has  never  been  shown  to  possess  a  high  nutritivo  valué,  either  by 
chemical  analyses  or  by  feeding  triáis,  but  its  palatability  and  free- 
dom  from  ill  eíTects  on  animáis,  espeoially  horses,  give  it  a  market 
price  above  that  of  most  other  hays. 

The  legumes  unquestionably  ha  ve  a  lügher  feeding  valué  than  grass 
hays,  but  they  are  moro  difficult  to  cure,  are  hable  to  mold  and  become 
dusty,  and  are  not  especially  desirable  for  horses,  at  least  to  feed  alone. 
I^egume  hay,  with  the  exception  of  alfalfa,  seldom  sells  for  as  high  a 
price  on  the  market  as  first-class  grass  hay. 

JOHNSON  GRASS. 

Johnson  grass  is  so  well  known  in  the  South  that  little  need  be  said 
concerning  its  culture.  Where  once  established  it  is  not  easy  to 
eradicate  it,  and  on  this  account  the  plant  has  a  bad  reputation  as  a 
weed.  Its  ill  repute  as  a  weed  has  led  to  its  good  qualities  as  a  hay 
plant  being  underestimated.  Its  reputation  as  a  weed  also  reduces 
its  market  valué  for  hay,  as  many  feeders  fear  to  use  it  because  of  the 
practical  certainty  of  getting  seed  into  the  manure. 

Whcthcr  a  southern  farmer  should  ever  sow  Johnson  grass  on  land 
not  already  oceupiod  by  it  is  very  doubtful.  North  of  the  Potomao 
and  Ohio  Rivers  Johnson  grass  nearly  always  winterkilLs  and  so  can 
not  become  troublesome  as  a  weed.  In  the  South,  however,  it  is  not 
easy  to  eradicate. 

On  land  already  covered  by  Johnson  grass  many  southern  farmera 
reap  proíit  by  cutting  it  for  hay.  Indeed,  in  sume  scetions  Johnson- 
grass  hay  is  an  importan t  crop. 

Johnson  grass  is  best  sown  in  Maroh  or  early  in  April,  using  from 
1  to  1  \  bushels  of  seed  per  acre.  It  makes  very  little  growth  on  light, 
sandy  soils.  Unless  established  meadows  are  plowed  cvery  year  the 
yield  of  hay  becomes  much  reduced  and  after  the  soeond  year  is  very 
small.    For  tliis  reiuson  the  best  practico  is  to  plow  Johnson  grass  in 
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the  fall  and  sow  to  oats  or  oats  and  hairy  vctch.  A  crop  of  oats  or 
oats  and  vetch  hay  can  then  be  cnt  the  following  spring,  followed  by 
one  or  more  cuttings  of  Johnson-grass  liay  later  in  the  season.  John- 
son grass  has  proved  a  very  satisfactory  hay  for  eity  horses,  many 
livery  men  considcring  it  practically  as  good  as  timothy  for  this  pur- 
pose.  Its  weedy  habit  and  perhaps  prejudice  make  its  prieo  on  the 
market  mnch  lower  than  that  of  timothy. 

BKRMUDA  GRASS. 

Bermuda  grass  is  well  known  throughout  the  cotton  región.  On 
mast  soils  it  is  valuable  primarily  as  summer  pasturage.  On  alluvial 
and  other  rich  soils,  however,  it  gn>ws  tall  enough  to  eut  for  hay  and 
may  be  mowed  two  or  three  times  in  a  season.  On  accoont  of  its 
dense  growth  and  abundan t  leafiness,  Bermuda  grass  yields  very 
heavily  in  proportion  to  its  height.  Ordinarily  it  wiJl  average  about 
1  ton  of  hay  per  aere  to  a  cutting,  but  double  this  yield  has  been 
obtained  under  exeeptional  conditions. 

Tracy  found  at  the  Mississippi  Agricultura]  Experiment  Station 
that  work  mules  did  as  well  on  Bermuda-grass  hay  as  on  timothy. 
Tlie  feeding  valué  of  the  two  hays  for  horses  is  probably  about  equal. 
Bermuda-grass  hay,  however,  has  no  íixed  status  on  the  market,  more 
of  it  being  thus  used  in  Louisiana  than  in  any  other  State. 

Bermuda  grass  is  easily  propagated  by  planting  pieees  of  root- 
stocks  or  of  the  sod.  The  rootstoeks  may  be  ehopped  up  in  a  cutting 
box  and  sown  broadeast  on  well-prepared  ground,  eovering  with  a 
disk  or  a  common  harrow.  In  some  inst anees  the  sod  itself  is  used. 
When  an  oíd  field  is  plowed  up,  t  he  sod  can  be  torn  i  uto  shreds  and 
used  in  starting  a  new  field  by  throwing  piwes  into  the  furrow  after 
the  plow  and  eovering  with  a  harrow.  To  save  the  loss  of  the  land 
wlúle  the  Bermuda  grass  is  starting,  it  may  be  plantee!  in  the  rows 
of  any  intertilled  crop  after  the  last  cultiva! ion.  It  does  not  tbrive, 
however,  if  too  densely  shaded. 

Seed  of  Bermuda  grass  is  now  grown  in  Arizona  and  this  is  of  mucli 
better  quahty  than  that  formerly  on  the  market.  Tlie  seed  is  very 
fine  and  rather  high  priced;  therefore,  the  seed  bed  should  be  well 
prepared  and  firmed  in  order  to  avoid  too  deep  sowing.  The  seed 
should  be  sown  at  the  rate  of  3  to  5  pounds  per  acre  and  covered  with  a 
roller.  The  best  time  to  sow  it  in  the  extreme  South  is  in  Fobruary 
orearly  in  March;  farther  north,  in  March  or  April.  To  scatter  the 
seed  more  evenly  it  is  well  to  mix  it  witli  meal  or  soil  so  as  to  make  a 
larger  bulk. 

Lespedeza  is  the  only  summer  crop  that  succeeds  well  in  combina- 
don  with  Bermuda  grass. 
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LESPEDEZA.  OR  JAPAN  CU) VER. 

Lespedeza  is  a  Japanoso  annual  logumo  now  generally  distributed 
through  tho  South.  Over  most  of  its  rango  it  docs  not  grow  tall 
enough  to  cut  for  hay,  but  it  is  highly  esteemed  for  tho  pasture  it 
gives  in  summor  and  fall.  In  tho  bottom  lands  of  tho  Mississippi 
Valloy  from  Memphis  south  and  on  tho  richer  upland  soils  of  Louisiana 
and  Mississippi  lespodeza  has  for  many  years  bcon  an  important  hay 
crop.  It  is  scarcely  advisablo  to  cut  it  for  hay  unloss  it  is  moro  than 
7  or  8  inchos  high.  On  vory  rich  soils  it  bocomos  18  inches  or,  rarely, 
24  inchos  high.  Tho  yiold  of  hay  varios  from  1  to  3  or,  rarely,  4  tons 
por  aero. 

Lespodeza  usually  continúes  to  volunteer  abundantly  when  once 
cstabhshed,  especially  if  used  only  for  pasturo.  If  cut  for  hay  it  is 
better  to  sow  the  soed  than  to  roly  entiroly  on  volunteer  crops.  The 
usual  rate  of  seeding  is  15  pounds  of  hulled  soed  to  the  acre.  The 
bost  practice  is  to  sow  the  lespedeza  seed  in  early  spring,  February  or 
March,  in  fall-sown  oats.  The  oats  aro  harvestod  for  grain,  after 
which  the  lespedeza  will  produce  a  crop  of  hay,  which  is  usually  cut 
in  October. 

Lespedeza  hay  is  now  much  used  in  the  regions  where  it  is  grown, 
both  for  cattle  and  for  city  horses.  About  10  per  cent  of  the  com- 
mercial  hay  sold  in  New  Orleans  Í3  lespedeza. 

For  detailed  information  on  lespedeza  culture,  see  Farmers'  Bulle- 
tin  441,  entitled  "Lespedeza,  or  Japan  Clover." 

COWPEAS. 

Cowpeas  mako  oxcellent  hay,  comparable  in  feeding  valuó  to 
alfalfa.  Tho  plant  is,  however,  coarso  and  difficult  to  cure  so  as  to 
make  bright  hay.  Cowpea  hay  is  much  better  suited  for  feeding  to 
cows  than  for  horses.  Partly  on  this  account  and  partly  because  of 
its  coarseness  and  great  unevenness  in  quality,  cowpea  hay  has  but 
littlo  standing  on  the  city  markets.  Tho  same  remark  also  applies  to 
soy-bean  hay. 

For  detailed  information  eoncerning  these  crops,  see  Farmcrs'  Bul- 
lotins  318,  entitled  "Cowpeas,"  and  372,  entitled  "Soy  Bcans." 

OATS. 

Oats  that  are  noarly  ripo  aro  ofton  harvosted  in  tho  South  and  fod 
in  tho  bundlo  to  farm  animáis.  In  tho  West,  oat3  are  often  cut  in 
tho  early  dough  stago  for  hay,  but  such  hay  is  not  well  known  in  the 
South.  Thoro  sooms  to  bo  no  valid  reason  why  largo  quantities  of 
oat  hay  should  not  be  grown  in  tho  South  and  thus  diminish  tho  im- 
portation  of  timothy  hay.  As  winter  oats  suecced  well  ovorywhore 
in  tho  cotton  bolt,  tho  growuig  of  this  hay  prosonts  no  now  problem- 

For  dotailed  information  on  tho  culturo  of  oats,  seo  Farmcrs'  Bul- 
lotin  436,  cntitlod  "Winter  Oats  for  tho  South." 
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IT  ALIAN  RYE-GRASS. 

I  talian  rye-grass  has  about  tho  samo  adaptations  as  rye  or  wintor 
oats.  Culturally  it  must  be  considerad  an  annual,  but  individual 
plants  will  live  two  years  or  more.  Sown  in  the  fall  it  will  make  one 
crop  of  excollont  hay  early  in  summer.  In  Europe  it  is  much  osteomed 
and  more  than  any  other  grass  makes  tho  commorcial  hay  of  Europe. 
Its  growth  is  vigorous  and  rapid,  and  it  will  yield  on  the  averago  1  h 
tons  of  hay  per  acre  in  a  single  cutting,  which  is  all  that  will  ordinarily 
he  obtained  in  the  South,  as  it  languishes  in  hot  weather.  Tho  hay 
is  of  the  highest  quality  for  horses,  and  when  well  known  should 
command  the  same  price  as  timothy.  This  hay  is  already  grown  to 
a  considerable  extent  in  the  South  Atlantic  States. 

I talian  rye-grass  prefers  sandy  or  sandy-loain  soils,  but  thrives  well 
on  clay  loams.  Following  it  a  crop  of  cowpeas  can  be  grown  the 
sanie  soaso  n. 

Seed  of  the  I talian  rye-grass  may  be  obtained  of  the  largor  houses 
handling  imported  seed.  Although  most  of  tho  seed  used  in  this  coun- 
try  at  the  present  time  is  produced  in  Europe,  tho  prico  is  reasonablo, 
ranging  from  6  to  12  cents  per  pound.  A  bushcl  of  tho  seed  woighs 
about  24  pounds,  and  from  20  to  30  pounds  aro  rcquircd  to  sow  an 
acre.    This  grass  is  almost  invariably  sown  without  a  nurso  crop. 

The  ground  should  bo  preparad  for  seeding  by  a  deep  plowing  and 
then  levelod  by  a  thorough  use  of  a  disk  or  smoothing  harrow.  Tho 
continued  use  of  the  spiko-tooth  harrow  until  the  ground  is  well 
settled  is  advisable.  No  other  ono  thing  is  the  cause  of  so  many 
failures  in  seeding  grasses  as  a  looso  seed  bod.  When  the  soil  is 
thoroughly  firmed,  the  seed  may  be  sown  broadcast  and  harrowcd  in 
or  seeded  with  a  grain  drill. ,  It  should  be  covered  to  a  depth  of  half 
an  inch  to  2  inches,  depending  on  the  natura  of  the  soil.  In  a  heavy 
clay  soil  the  covoring  should  be  extremcly  hght,  while  in  a  loóse 
sandy  soil  so  much  cara  need  not  be  exercisod. 

ARLINGTON  MIXTURE  OF  ORCHARD  GRASS,  TALL  OAT-GRASS,  AND  ALSIKE. 

The  Arlington  mixturo  consists  of  10  pounds  of  orchard  grass,  20 
pounds  of  tall  oat-grass,  and  4  pounds  of  alsike  for  every  acra.  On 
the  red  upland  soils  of  the  South  this  is  the  only  combination  of  north- 
ern  grasses  which  can  bo  recommonded  for  a  perennial  meadow.  It 
will  produce  satisfactory  crops  on  soils  whero  timothy  and  red  clover 
are  whoUy  unsatisfactory.  At  Arlington  Farm,  Va.,  this  hay  provecí 
satisfactory  in  every  way  for  horsos  and  when  well  known  should 
command  a  good  price  in  the  city  markets. 

Prejudice  existe  against  orchard  grass  becauso  it  is  rather  coarse 
and  against  tall  oat-grass  because  of  its  supposed  unpalatability. 
Both  of  these  objoctions  aro  apparently  not  founded  on  any  real  basis. 
A  moro  serious  objection  is  the  rathor  high  cost  of  sooding  per  acre, 
93030o— Bull.  677—15  2 
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but  where  this  mixturo  will  mako  a  good  pcronnial  meadow  this  point 
is  of  littlo  consequenco. 

The  seed  should  bo  sown  iii  oarly  fall  or  in  early  spring,  preferably 
the  former.  Lato  fall  seedings  aro  inadvisablo,  as  very  young  orchard 
grass  frequently  winterkills. 

ALFALFA. 

Alfalfa  hay  is  ono  of  tho  most  nutritious  and  palatable  of  fccds  for 
a  11  classes  of  farm  animáis.  In  chemical  composition  it  resembles 
clover,  cowpeas,  and  allied  legumos  in  having  a  high  protein  content, 
but  it  slightly  outranks  any  of  these  that  are  now  under  cultiva tion 
in  both  total  and  digestible  protein.  Under  favorable  conditions 
sevcral  cuttings  are  procured  in  a  season,  thus  making  the  total  ton- 
nage  per  acre  somewhat  greater  than  that  produced  by  other  legumes. 

As  regards  soil  requirements  alfalfa  is  a  most  exacting  plant,  and, 
while  it  may  be  made  to  grow  under  a  wide  range  of  soil  conditions, 
it  is  only  in  favorable  locations  that  its  production  on  a  commercial 
basis  becomes  profitable.  In  general,  the  limestone  soils  are  espe- 
eially  well  suited  to  alfalfa.  This  is  particularly  true  of  the  "black 
lands"  of  Alabama,  Mississippi,  and  Texas.  Certain  of  tho  well- 
drained  river  bottoms,  particularly  those  that  contain  a  considerable 
admixture  of  material  from  limestone  regions,  also  produce  profitable 
yields  of  alfalfa.  On  some  of  the  Piedmont  soils,  such,  for  instance, 
as  the  Cecil  clay  loam  in  the  vicinity  of  Rock  Hill,  S.  C,  alfalfa  is 
being  grown  at  a  profit.  As  a  whole,  however,  the  Piedmont  soils 
can  not  be  recommended  for  the  production  of  alfalfa  as  a  market 
hay,  on  account  of  the  uncertainty  and  expense  encountered  in 
establishing  and  maintaining  a  stand  in  that  región.  This  state- 
ment  also  applies  with  equal  or  somewhat  greater  forcé  to  most  of 
the  Coastal  Plain  soils. 

One  of  the  chicf  drawbacks  to  the  production  of  alfalfa  for  hay  is 
the  difficulty  encountered  in  curing.  The  market  demands  a  pea- 
green  hay,  and  this  color  is  often  difficult  to  secure  on  account  of  the 
heavy  precipitation  in  the  spring  and  early  summer  months.  The 
first  and  sometimos  the  second  cutting  comes  when  rainy  days  are 
likely  to  be  frequent,  and  a  great  deal  of  caro  is  necessary  in  saving 
these  first  cuttings  in  good  condition. 

As  much  of  the  hay  grown  in  this  región  is  hable  to  be  more  or  less 
discolored  in  the  process  of  curing,  it  can  not  compete  successfully 
with  the  brighter  colored  hay  from  the  Western  States.  Under  these 
conditions,  the  practico  of  growing  the  crop  in  connection  with  dairy- 
ing  or  hog  raising  is  highly  advisable,  making  the  sale  of  the  surplus 
hay  a  secondary  consideraron.  That  portion  of  the  crop  which  is 
sufficiently  discolored  to  injure  its  sale  should  be  fed  on  the  farm,  as 
its  feeding  valué  may  be  only  slightly  less  than  that  of  the  brighter 
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colored  hay.  Only  tho  brightest  colored  portion  of  the  crop  should 
be  put  on  the  market. 

Alfalfa  hay  when  well  cured  always  finds  a  ready  market  but 
ordinarily  does  not  command  quite  as  high  a  price  as  No.  1  timothy. 

For  detailed  information  on  the  culture  of  this  crop,  see  Farmers' 
Bulletin  339,  entitled  "Alfalfa." 

SUDAN  GRASS. 

Sudan  grass  is  so  recent  an  introduction  that  there  is  yet  but  a 
limited  amount  of  information  as  to  its  valué  for  a  raarket-hay  grass 
in  the  South,  The  present  evidence  indicates,  however,  that  it  is 
likely  to  be  an  importan t  factor  in  the  hay  problem.  Whilo  the 
grass  is  an  annual,  it  may  be  cut  two  or  three  times  in  a  season.  The 
hay  is  comparatively  coarse  but  so  palatable  that  animáis  eat  it 
very  eagerly.  The  average  yield  per  acre  at  Arlington  Farm,  Va., 
in  three  years  has  been  3.4  tons  of  hay  from  one  cutting.  At  more 
southern  experiment  stations  the  following  yields  per  acre  have  been 
secured:  Jackson,  Tenn.,  2.6  tons;  Agricultural  College,  Misa.,  5.5 
tons;  Baton  Rouge,  La.,  3.3  tons;  Athens,  Ga.,  3.6  tons;  Fayctte- 
ville,  Ark.,  1.1  tons;  Chiüicothe,  Tex.,  3.9  tons;  Stillwater,  Okla., 
2.9  tons. 

Sudan  grass  mav  be  sown  in  the  South  as  late  as  Julv  1  and  still 
have  ampie  time  to  grow  a  full  crop  of  hay.  Indeed,  in  some  parts 
of  the  South  late  sowing  may  be  desirable,  as  it  will  insure  better 
average  weather  for  curing.  If,  however,  the  seed  is  sown  earlier, 
the  second  cutting  will  come  in  the  early  fall,  and  there  is  perhaps 
an  even  chance  of  good  curing  weather  for  the  first  cutting. 

The  seed  may  be  sown  broadcast  or  drilled,  which  requires  about 
20  pounds  of  seed  per  acre>  or  in  cultivated  rows  3 \  feet  wide,  for 
which  purpose  3  to  4  pounds  is  sufficient.  When  grown  in  rows  the 
hay  will  be  somewhat  coarser. 

For  mixtures  with  cowpeas  or  soy  beans  Sudan  grass  is  most  cx- 
cellent.  It  is  stout  enough  to  support  the  legumes,  and  the  mixture 
is  much  more  easily  cured  than  either  legumc  alone.  The  hay,  too,  is 
of  higher  feeding  valué  than  Sudan  grass  alone,  but  the  mixture  is 
better  for  cows  and  colts  than  for  horses. 

Owing  to  the  remarkable  demand  for  the  seed  of  Sudan  grass  the 
price  is  very  high.  There  is  every  reason  to  believe,  however,  that 
later  the  seed  will  be  cheap,  as  the  yield  per  acre  is  very  large. 

In  the  cotton  belt  a  minute  insect  destroys  the  seed  while  form- 
ing.  On  this  account  commercial  seed  will  be  grown  mainly  in  regions 
where  this  insect  does  not  occur. 

To  what  ex  ten  t  Sudan  grass  mav  pro  ve  to  be  a  popular  market 
hay  romains  to  be  seen,  but  the  chances  seem  greatly  in  its  favor. 
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very  largo  hay  farms.  Theso  should  be  purchased  only  after  careful 
investigation  of  them  in  operation.  There  are,  however,  some  cheap 
devices  that  every  hay  producer  should  have.  Even  the  small  hay 
farm  should  be  equipped  with  a  horse  fork  (fig.  6)  and  the  necessary 
ropo  pulleys  for  its  operation.  Such  an  equipment,  eosting  about 
$15,  is  almost  indispensable  either  for  stacking  hay  or  putting  it  into 
a  barn. 

Stasking  liay. — One  of  the  simplest  stacking  arrangements -is  a 
tripod  support  (fig.  7),  which  can  easily  be  made  by  bolting  together 
at  the  top  three  timbera  30  or  more  feet  in  length.  An  ordinary  har- 
poon  fork  may  be  used,  its  rope  operating  through  a  pulley  suspended 
from  the  top  of  the  tripod.  A  single  pole  with  a  swinging  arm  sup- 
ported  by  three  stay  wires  (fig.  8)  is  easily  built  and  often  used. 


Fig.  5. — Loading  huy.   A  good  wagón  fltted  with  a  hay  í ruine  is  essontial  to  eronomical  hay  product  ion 
cxcept  on  largo  íarms  where  hay  stackers  aro  used.   Uay  cocks  with  caps  an;  shown  in  the  background. 


A  littlo  more  complicated  and  expensive  but  moro  satisfactory 
arrangement  is  a  wire  cable  supported  in  the  air,  over  which  a  trav- 
cling  carricr  operate3  (fig.  0).  If  therc  are  two  large  trees  convenient 
for  supporting  the  cable,  the  erection  of  this  system  is  extremely 
simple.  It  may,  however,  be  put  up  in  an  open  ficld,  supporting 
each  end  of  tho  cable  with  two  timbera  crosscd  and  boltcd  together 
at  a  point  about  a  foot  from  their  upper  ends.  The  lower  ends  of 
these  supports  are  sprcad  out  at  the  bottom  to  prevent  the  swaying 
of  the  cable.  Tho  cable  must  be  drawn  taut  and  the  ends  securelv 
anchored  to  trees  or  to  the  ground.  In  the  absenco  of  anything  else 
to  which  the  cable  may  be  fastened,  anchor  blocks  buried  3  or  4  feet 
bcneath  the  surface  may  be  used.  Larger  stacks  can  be  built  with 
the  cable  than  with  the  tripod  arrangement. 
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be  raade  for  using 
The  simple  arrange- 


A  stack  built  with  the  use  of  a  horso  fork  will  usuully  keep  the  hay 
in  better  eondition  than  if  built  by  the  oíd  mcthod,  where  the  hay  is 
pitched  on  the  stack  by  hand.  These  stacks  may  be  made  taller  and 
larger,  thus  reducing  the  proportion  of  surface  exposed  to  the  weather. 
The  hay  is  dropped  by  the  horse  fork  directly  in  the  middle  of  the 
stack,  and  this  guards  against  the  stack  tipping  to  one  side  on  settling. 
It  also  insures  keeping  the  conter  of  the  stack  full  and  well  com- 
pacted,  which  is  the  main  factor  in  successful  stacking.  As  the  stack 
settles.  the  outside  drops  more 
than  the  center  and  thus  sheds 
the  rain  better. 

A  stack  is  at  best  but  a  poor  sub- 
stituto for  a  barn  or  a  hay  shed  in 
a  humid  climate  and  should  be 
regarded  as  a  makeshift  (fig.  10). 
A  hay  shed  need  not  be  expensive. 
Any  kind  of  shed,  provided  the 
roof  does  not  leak,  will  do.  Side 
boards  extending  down  5  or  6  feet 
from  the  eaves  will  prevent  rain  * 
from  being  blown  in  on  the  hay 
after  it  has  settled  away  from  the 
roof.  There  will  be  very  little 
damage  on  the  exposed  sides. 

In  building  a  barn  or  hay  shed 
provisión  should 
a  horse  fork. 

ment  shown  with  the  tripod  stack- 
ing device  (fig.  7)  can  be  adjusted 
to  work  in  almost  any  barn.  It  is 
better,  however,  to  have  a  steel  or 
wooden  track  suspended  under  the 
ridge,  on  which  may  be  operated 

a  hay  earrier.  This  system,  how-  fig.  6.^a  <i<Mii*i«-har,>oon  hayíork.  used  for 
ever,  necessitates  an  open  central    unioading  iuy.  Figures  r  an.i  s  .show  this  fork 

framework  of  the  barn  or  shed. 

The  cross  timbers  should  be  at  least  12  feet  below  the  track,  in  order 
to  leave  room  for  the  loaded  fork  to  pass. 

SIZE  OF  STACK  BOTTOMS. 

Hay  near  the  bottom  of  a  stack  will  spoil  uiüess  there  is  some 
foundation  to  keep  it  off  tho  ground.  Stack  bottoms  are  best  made 
of  two  layers  of  polea  or  oíd  rails.  It  is  importan t  to  make  the  bottom 
of  the  right  size.  A  stack  14  feet  wide,  15  feet  high,  and  20  feet  long, 
measured  before  it  settles,  will  contain  about  5  tons,  every  increaso  of 
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4  foet  in  longth  increasing  the  capacity  of  the  stack  by  1  ton.  Stacks 
16  foet  wido,  17  fcet  high,  and  20  foet  long  will  contain  about  7  tons, 
each  incrcase  of  4  foet  in  longth  increasing  the  capacity  by  lf  tons. 
The  smaller  dimensions  are  common  where  the  hay  is  pitched  off  the 
wagón  by  hand;  tho  largor  where  stacking  deviccs  aro  used. 

For  detailod  information  inregard  to  the  sizo  and  capacity  of  hay- 
stacks,  see  the  paper  in  Circular  131  of  tho  Bureau  of  Plant  Industry 
entitled  "Mcasuring  Hay  in  Ricks  or  Staoks." 

HAY  PRESSES. 

There  are  several  kinds  of  hay  presses  on  the  market.  Amcmg 
them  are  hand  pressos,  box  presses,  1-horse  presses,  2-horse  presses, 

and  power  pressos. 
Three  kinds  of  bales 
aro  made:  Box-prossed 
bales,  round  bales,  and 
pcrpetually  prossed 
bales.  The  perpetu- 
ally  pressed  bale  is  the 
only  kind  in  demand 
on  the  southern  mar- 
kets,  and  therefore 
only  presses  that  make 
this  sort  of  bale  (the 
1-horse,  the  2-horse, 
and  the  power  press) 
need  be  considered 
he  re.  The  first-men- 
tioned  press  is  noteeo- 
nomical,  on  account 
of  its  small  capacity. 
The  cost  of  a  2-horse 
press  is  $150  to  $300  and  of  a  largo  power  press  from  $500  upward. 

One  of  the  most  convenient  and  efhrient  2-horse  presses  now  used 
is  of  the  continuous-travel  type  that  gives  three  impulses  to  the 
plunger  to  each  revolution  of  tho  team  and  is  so  arranged  that  the 
hay  is  fed  hito  an  opening  on  the  side  or  top  of  tho  press.  As  soon 
as  a  forkful  of  hay  is  placed  in  the  press,  the  food  opening  closes  and 
the  hay  is  carried  down  into  tho  baling  chamber.  Henee,  there  is 
no  nocossity  to  forcé  the  hay  down  by  means  of  a  fork  or  the  foot, 
as  with  somo  of  the  oidor  types  of  pressos. 

One  very  emeient  type  of  power  press  is  provided  with  a  self-feeding 
attachment  composed  of  an  ondless  apron  conveyor  and  pickers  that 


He  7.— Stacking  hay,  showing  a  tripod  with  a  horsc  fork  in  u*\ 
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distribute  the  hay  evenly.  The  hay  is  then  carried  down  to  tho 
baling  chamber  and  forced  into  placo  by  a  moohaiiical  ann. 

For  detailed  infonnation  on  baling  hay,  see  Farniers'  Bulletin  508, 
entitled  "Market  Hay." 

DESIRABILITY  OP  OWNING  A  HAY  PRESS. 

The  total  tonnage  to  be  baled  in  a  single  season  should  be  the 
deciding  factor  when  considering  the  purchase  of  a  hay  press.  It  is 
doubtful  whother  it  will  pay  a  grower  to  purchase  even  a  2-horse 
press  if  he  has  less  than  50  tons  of  hay  to  be  baled  each  year.  When 


Fio.  8.— A  singlo-polo  stacker. 


less  than  this  quantity  is  grown.  it  will  bo  cheapcr  to  hire  tho  hay 
baled  if  it  is  possiblo  to  do  so.  Whcre  thcre  are  several  liay  growors 
in  the  same  community,  each  growing  small  quantities  of  hay,  it  is 
best  to  purchase  a  press  in  common,  or  clso  for  ono  pcrson  to  purchase 
it  and  make  a  business  of  baling  hay,  a  frequent  practico  in  most 
hay-growing  sections. 

A  2-horse  press  can  be  operatcd  with  f<mr  or  fivo  men  and  will 
balo  8  to  12  tons  a  day.  A  largo  powcr  press  will  roquiro  about  twico 
the  crew  of  a  2-horse  press,  and  conscqucntly  when  a  breakdown 
occurs  there  wiD  be  a  relatively  greatcr  loss  of  time. 
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A  power  press  will  provo  profítabld  only  when  a  large  aereage  is 
grown  by  one  individual  or  where  thcre  is  considerable  hay  grown 
in  the  locality.  Suoh  a  press  should  bale  20  to  30  tona  a  day.  Unless 
there  are  at  least  200  tons  to  be  balcd  the  2-horse  press  is  advised. 

BALING  HAY. 

Hay  should  be  put  up  in  neat,  uniform,  square-ended  bales,  prop- 
erly  wired,  and  with  distinct  folíls  or  layers  of  approximately  the 
samo  size  and  easily  separable.  Hay  thus  baled  will  always  cora- 
mand  a  better  priee  than  slovenly  baled  hay,  and  especially  ou  a 
crowded  deelining  market. 

Properly  made  bales  possess  evident  advantages.  If  uniform  in 
length  more  can  be  packed  in  a  car.  If  square  ended  they  are  less 
liable  to  fall  apart  and  thus  cause  loss  to  the  shipper.    If  made  up 


Fia.  9. — Starking  hay,  showlng  ono  oí  th<i  bost  .«tacklng  «h'vkvs.   Thismukosthoronstniclion  of  large 

rit  ks  or  stacks  f«*asible. 


of  many  folds  or  layers,  a  small  quantity  for  feeding  is  conveniently 
and  easily  separated  fnnn  the  bale. 

To  make  a  good  balo,  caro  should  be  exerciscd  to  make  each  feed 
uniform  and  not  to  feed  very  large  or  vcry  small  forkfuLs  at  random. 
Special  attentiou  should  be  given  when  starting  or  finLshing  a  bale, 
in  order  to  secure  square  ends.  The  división  block  should  be 
dropped  at  the  proper  moment,  thus  insuring  bales  of  uniform  length. 

Another  very  importan t  point  is  to  put  only  ono  kind  or  grade  of 
hay  into  a  bale.  The  custom  of  "sandwiching,"  or  putting  ono  or 
more  forkfuls  of  spoilcd  or  staiued  hay  into  the  middle  of  the  bale, 
usually  results  in  a  much  grcatcr  fmancial  loss  than  the  mere  valué 
of  the  hay.  It  causes  tho  shipper  or  receiver  to  be  always  on  the 
lookout  after  lie  has  once  seen  hay  from  a  grower  who  tries  to  dispose 
of  bis  spoilcd  hay  by  this  method. 
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BALING  FROM  THE  FIELD. 

Hay  is  BOmetimes  baled  directly  froni  the  wüulrow  or  from  the 
cocks.  This  practico  is  not  a  desirable  onc  iii  humid  rogions,  therc 
being  inereasod  dangor  of  loss  from  rains  aiid  inevitably  a  groatiT 
amoimt  of  blcaching.  The  most  serious  difliculty,  however,  is  that 
hay  from  tho  field  is  often  balod  too  soon.  It  may  appear  sufliciontly 
cured,  but  on  cióse  examination  it  will  be  found  that  only  the  leaves 
aro  dry  enough,  whilo  the  stems  aro  still  sappy.  After  such  hay  is 
balod  it  will  go  through  tho  procoss  of  sweating,  and  often  on  arrival 


Fio.  10. — A  grotip  ofsmallstarks.showinRanononnoti.s  wastc  of hay.    A II  oí  this  hay  should  have  Uvii 
put  in  one  or  two  starks.   A  hay  shml  woulri  soon  pay  for  its»»l f  on  this  íann. 


at  the  market  wifl  be  found  so  hot  and  consequently  damaged  as  to 
be  classed  as  "no-grado"  hay. 

Tlie  evident  advantage  of  baling  from  the  fíeld  is  to  save  tho  cost 
of  stacking  or  of  housing,  but  this  advantage  in  reducing  expenso 
rarely  compensates  for  the  pooror  quality  of  hay  that  is  tho  usual 
result. 

B AI. INC  PROM  THE  8TACK  OR  BARN. 

After  hay  has  been  stackod  or  housed  it  goos  through  tho  proecss 
of  sweating,  which  requiros  fivo  to  eight  wooks.  This  delay  somc- 
times  prevents  a  grower  from  taking  immediato  advantage  of  a  good 
market,  but  on  the  other  hand  it  msuros  a  better  quality  of  ha)-. 
Aftor  hay  has  gone  through  the  sweat  there  is  pract  ieally  no  danger 
of  hoating  in  the  balo.  Unless  tho  cireuiust ancos  aro  unusual,  hay 
should  not  be  balod  bofore  tho  procoss  of  sweating  is  rompióte. 
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SELLING  HAY  IN  LOCAL  MARKETS. 

The  most  satisfactory  method  of  marketing,  especially  by  tho 
beginner,  is  to  solí  on  tho  local  market.  In  so  doing  the  producir  and 
consumer  come  into  personal  contact  and  a  definite  understanding 
as  to  tho  quality  or  valué  of  the  hay  raay  be  reached.  The  question 
of  grades,  as  they  are  known  in  the  city  market,  is  eliminated,  and 
the  re  is  little  need  to  discuss  grades  or  to  sell  hay  on  grade,  becauso 
the  consumer  is  presen t  and  can  inspect  the  hay  and  form  his  own 
opinión  as  to  its  valué. 

SELLING  HAY  IN  CITY  MARKETS. 

The  safest  method  of  disposing  of  hay  to  be  consumed  in  the  city 
is  to  sel!  it  direct,  where  possible,  to  the  country  shipper.  By  this 
method  the  grower  is  relieved  of  any  further  trouble  or  worry  concern- 
ing  the  final  selling  of  his  hay. 

In  case  the  producer  ships  to  the  city  market  it  is  very  advantageous 
to  him  to  become  acquainted  thoroughly  with  each  market  in  respect 
to  the  sizc  and  weight  of  bales  preferred,  the  kinds  of  hay  which  are 
most  popular,  and  the  grade  of  hay  demanded.  This  is  necessary 
in  order  to  avoid  rejections  when  shipped  on  grade,  and  to  prevent 
disputes,  adjustments,  possible  lawsuits,  and  loss  of  money.  The 
demands  of  the  more  important  city  markets  are  shown  in  Table  II. 

SIZE  AND  WEIGHT  OF  BALES. 

Hay  should  always  be  baled  in  the  sizes  and  weights  most  used, 
and  espcciaDy  in  the  size  and  weight  most  in  demand  in  the  par- 
ticular market  where  it  is  to  be  sold. 

The  sizes  of  bales  in  general  use  are  as  follows: 

...        .        ,       ....  /14  by  18  by  36  inches. 

Ihmcimon*  °f  Hma11  bal<* \16  hy  18  hy  36  indio. 

rk.        .        .      ..      .   .  /17by  22  by  36  inches. 

I  hmenaiona  of  médium  balea  <  li}  ,     OÍ> .     0.  .  , 

118  hy  22  by  36  inches. 

Dimenaiona  of  large  balea   22  hy  28  by  46  inclies. 

Bales  are  elassiíied  by  weight  as  follows: 

Small  balea   60  to  100  pounda. 

Médium  balea   100  to  150  pounda. 

Large  balea   150  t o  250  pounda. 

.  REQUIREMENTS  OF  SOUTHERN  HAY  MARKETS. 

In  Table  II  are  shown  the  kinds  of  hay  usually  sold  and  tho  sizes 
of  bales  most  in  demand  in  various  southern  cities  as  shown  by  in- 
vestigntions  conducted  in  1910  and  1911.  In  general,  hay  isrecei ved 
and  sold  in  privato  warehouses.  In  New  Orleans  and  Savannah, 
however,  this  business  is  transacted  in  a  terminal  warehouse. 
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Table  II. —  The  requiremmts  of  various  southern  markets  uñth  résped  to  the  kind  and 
character  of  hay  offered  for  sale  and  the  type  of  bales  used. 


oí  city 


Type  of  bale*  demandad,  in 

oí  preference. 


faults  that  afTect  the  price  of 
the  hay  recelved. 


Atlanta,  Ua.: 

Timothy,   alfalfa.  Herminia 

ob  shucks. 

,  Oa.: 

iy,  Johnson  grass,  Rer- 
mudu  k'rass.  nativo  mixed. 
Birmingham.  Ala.: 

Timothy,    alfalfa,  Johnson 
grass.light  timothv  mixture. 
'  8.  C: 

TI 


-_t.  8.  C: 
Timothy,  Bermuda 
Johnson  grasa. 
Fort  Worth,  Tex.: 

Johnson  crasa,  prairie  hay, 
allalía."coast'ha). 
Galrestoo,  Tex.: 

Texas  prairie,  Johnson  grass, 
alfalfa,  "ooast"  hay,  tim- 
othy. 
Houston,  Tex.: 

"  ooas*  "hay- 
an,  Misa.: 
Timothy,  alfalfa,  light  clovi 
mixture. 
Tille,  Fia.: 


8 malí  (70  u>  loo  pounds).  mé- 
dium 3-wire  ( 150  pounds). 


Small  (80  to  100  poundM, 
5-wlrer 


(200  pounds). 
Small  [Síi  pound.s  . 


Llule  Rock,  Ark.: 


ttemptüs,  Trun.: 

Timothy,    do  ver  mixture, 


Motile.  Ala.: 

Timothy, 
Munteomery,  Ala.: 

JoKson  M  timothy ,  alfalfa. 


New  Qrleans,  La.: 

Timothv,     prairie,  alfalfa, 
clover  mixture,  clover,  les- 
pedeta. 
NorfouV,  Va.: 
Timothy, 
clover. 


Fia.: 


Raleigh,  N.  C: 

Timothy,  native. 


.,  Oa.: 

Timothy,  prairie,  alfalfa.. 


Shreveport,  La.: 

Timothy,  alfalfa,  prairie,  Ber- 


Wüniington,  X.  C. 
Timothy,  clovt 


Hmall  (16»)V  17  biches),  large 
(18  by  Minches). 

Small  («0  U>  so  j>ounds )  


.do. 


Small. 


M •  <  1  muí  (70  t<>  IJ5  |>oiindsi, 
small  (70  to  yo  (wunda). 

Small  (60  to  so  jH>unds)  


Small  (st)  to  loo  pounds), 
large  5-wire. 

small  (tinto  loo|Niunds)  


Small  («oto  100 pounds). 
....do  


Small,  large. 


Small,  médium  (100  to  l-'5 
pounds). 


Small  (80  pound.-). 


Small  (125  pounds),  largo . 


Small  (90  pounds),  large . 


Small  (60  to  70 1  m  >unds) ,  U  by 
18  inches. 

Small  (90  to  loo  pounds),  mé- 
dium ( 12o  to  15o  |K>un<ls  i . 

Small  0-5  pounds  ,  I. u  .     . . . 


Johnson  grass  very  often  cut  too  late. 


I>ocal-gro 
cured. 


wn  alfalfa  often  improperly 


Timothy  often  cut  too  late  has  reddlsh 
color,  and  is  mixed  wlth  briers  and 
grasses. 

Timothy  often  cut  too  late,  has  red 
color,  and  conlain.s  trash  and  weods. 

First  crop  of  Johnson  grass  often  cut 
too  late  and  Improperly  cured. 

Cañe  and  Johnson  grass  cut  too  late; 
prairie  has  reddlsh  color  caused  hy 
being  cut  too  late. 

Do. 


Locnl-grown  alfalfa  olí  color  and  Im- 
pro|H«rly  cured. 

M . .  i  1 1 1  r  1 1  bales  shotild  havo  three  win-s; 
little  deinand  for  the  lower  grades. 

Red  color  in  prairie  hav  is  the  niost 
common  fault  found  «¡th  hay  in  this 
market. 

Local^rown  hay  often  of  |»oor  odor. 


Sand  w  iched  cars  and  bales  often  re- 
celved;  considerable  hay  oif  color; 
demand  for  timothy  of  better  grades 
only. 


Large  quantities  of  low-gradc  timothy 
recelved  in  tbs  psst  havecaUMd  thjj 
kind  of  li  iy  to  cea.se  to  be  in  \ery 
great  demand, 

A  large  |tercentage  of  hay  grades  loW. 
00  accoiint  oí  being  too  maturo  and 
improperly  cured. 

Timothy  often  cut  loo  lato,  boa  red- 
■  i.i.  color,  and  i.s  mixed  with  briers 
and  gnisses. 

More  low -grade  hay  rocoived  than  m 
tleinatid. 

Timothy  often  cul  loo  lato,  has  reddlsh 
color,  aml  ta  mixed  wllh  briers  and 
grasses. 

Timothy  often  mixed  wlth  redtopi 
other  grasses,  and  weeds. 

Local-grown  alfalfa  olí  color  and  im- 
proporly  cured. 

Médium  halos  shoiild  havo  thrco  wires. 


Timothy  often  cut  too  late,  has  reddlsh 
color,  and  is  mixed  with  briers  and 

erasses. 
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More  detailed  information  on  the  subjeet  of  market  hay  will  he 
found  in  Farmcrs'  Bulletin  508,  prcviously  citcd. 

All  of  the  publications  mentioned  in  this  bulletin,  cxcept  Circular 
131  of  the  Bureau  of  Plant  Industry,  the  edition  of  which  is  ex- 
hausted,  will  be  sent  frce  of  charge  on  requcst  to  the  Secretary  of 
Agricultura,  Washington,  D.  C. 

SÜMMARY. 

(1)  More  than  one-fifth  of  all  the  hay  used  in  the  South  is  shipped 
in  from  other  parts  of  the  country. 

(2)  Growing  hay  for  market  in  the  South  is  a  profitable  business 
where  the  soil  eonditions  are  favorable  for  production. 

(3)  The  heavy  clay  uplands  and  the  sandysoils  along  the  coas t  are 
not  well  suited  for  market-hay  production. 

(4)  The  special  equipment  necessary  for  the  successful  production 
of  market  hay  consists  of  a  mower,  rake,  tedder,  wagón  with  frame, 
horso  fork,  pitchforks,  and  a  hay  press. 

(5)  The  maintenance  charge  for  hay-making  equipment  is  so  high 
that  it  is  doubtful  whether  afarmer  is  justifíed  in  going  into  the  busi- 
ness and  incurring  the  expense  unless  he  has  20  acres  or  moro  of  hay 
to  cut  each  year. 

(6)  Unless  a  farmer  has  50  tons  or  moro  of  hay  to  bale  each  year, 
he  had  better  hiro  the  hay  baled  than  purchase  a  press» 

(7)  Where  several  farmers  in  one  community  raise  small  quantities 
of  hay  tliey  should  purchase  a  press  in  common,  or  elso  one  should 
buy  the  press  and  mako  a  business  of  bahng  for  the  others. 

(S)  There  is  less  loss  from  damaged  hay  in  largo  stocks  or  ricks 
than  in  small  ones,  but  a  stock  at  its  best  is  a  makeshift  in  a  humid 
climate.  Every  one  going  into  the  business  of  producing  morket 
hay  in  the  South  should  have  barns  or  hay  shedsin  which  to  store  his 
crop. 

(<))  The  most  serious  difficulties  in  the  way  of  producing  market 
hay  in  the  South  are  (1)  the  lack  of  plants  adapted  to  the  soil  and 
climate  that  will  mako  a  hay  capablo  of  competing  with  timothy, 
red  clover,  and  alfalfa,  and  (2)  the  danger  of  rainy  weather  during 
the  period  of  curing  the  crop. 

O 
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GROWING  HARD  SPRING  WHEAT. 

By  Carleton  R.  Ball,  Agronomist  in  Charge,  and  J.  Allen  Clabk,  Scicntiflo 
Asiti*tant.  Western  Wheat  Investigation»,  Office  of  Cereal  Invcstigatiom. 

FOREWORD  TO  THE  FARMER. 

Many  questions  are  asked  each  year  about  the  growing  of  spring 
wheat.  You  who  are  farming  in  the  Great  Plains  área  have  asked 
what  methods  or  what  varieties  are  better  than  those  you  are  using. 
Those  who  are  thinking  of  locating  in  this  arca  have  asked  what  por- 
tions  are  adapted  to  tlie  growing  of  wheat  and  how  it  may  best  be 
grown. 

This  brief  bulletin  is  intended  to  answer  so  me  of  these  questions 
ahout  the  growing  of  spring  wheat.  Another  bulletin  will  contain 
brief  descriptions  of  the  best  varieties  and  tell  where  they  are  best 
adapted. 

As  we  all  know,  agriculture  in  this  área  is  still  in  the  early  stages  of 
its  development.  This  means  simply  that  the  farming  is  done  on  a 
large  scale  and  with  few  crops.  Such  a  system  nearly  always  develops 
in  a  newly  settled  área  under  pioneer  conditions.  This  should  not 
necessarily  be  called  poor  farming.  The  cropping  methods  used  are, 
as  a  whole,  well  suited  to  this  extensivo  kind  of  farming. 

The  early  settler  must  grow  the  crops  that  are  quickly  and  profit- 
ablv  produced  with  little  equipment.  He  usually  has  rather  limited 
üieans.  Frequently  there  is  but  little  knowledge  of  what  cropping 
methods  will  prove  best  in  a  new  part  of  the  country. 

For  these  reasons,  among  others,  wheat  is  still  grown  here  on  the 
extensive  scale  which  especially  marked  the  early  development  of  this 
área.  In  those  distriets  of  the  Plains  which  have  been  longest  settled, 
the  type  of  farming  is  slowly  changing  to  a  more  diversified  system. 

Xotc. — Tbis  bulletin  dlscusse»  tbc  topograpblc,  solí,  nnd  cllmntlc  fonturos  of  tbo  north- 
fro  Great  Plains,  wltb  speclal  reference  to  the  productlon  of  hard  spring  wheat  In  that 
área.   Cultural  methods  for  growing  tbe  crop  are  glven. 
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Much  of  the  área  under  discussion  has  been  converted  from  cattle 
range  by  the  present  generation  of  farmers.  Its  western  portion  is 
even  now  the  frontier — the  scene  of  ceaseless  and  often  severe 
struggle  between  the  settler  and  the  f  orces  of  na  ture.  Added  to  these 
handicaps  often  are  those  of  scattered  settlement,  the  lack  of  school 
and  social  facilities,  and  the  distance  from  market. 

This  paper  is  prepared  especially  for  the  new  settler,  not  yet 
acquainted  with  the  soil  and  climate  or  the  general  methods  of  wheat 
production  in  his  new  home. 

OUR  LARGEST  SPRING- WHEAT  FIELD. 


Out  in  the  northern  part  of  the  Great  Plains  área  lies  Unele  Sam's 
great  field  of  spring  wheat.    It  covers  the  Dakotas  and  Minnesota 


Fio.  1. — Mnp  of  the  northwostern  United  States,  showlng  where  common  spring  wheat 
wa«  grown  In  1009.  Nearly  all  of  lt  ls  the  hurd  spring  wheat  oí  the  northern  Great 
TlalnB  área.  Each  dot  repreeents  5,000  acres.  (Figures  from  the  Thirteenth  U.  S. 
Censu»,  1909.) 


like  a  mustard  plastcr.  Its  edges  overlap  the  surrounding  States  of 
lowa,  Nebraska  (also  north western  Kansas  and  northeastern  Colo- 
rado), Wyoming,  and  Montana.  The  three  prairie  provinces  of 
Canadá  are  covered  by  a  very  similar  field. 

Our  great  field  contained  in  1900  about  17  million  acres  of  hard 
spring  wheat,  of  which  nearly  10  million  acres  were  in  the  Dakotas 
and  Minnesota.  This  was  more  than  one-third  of  the  total  wheat 
acreage  of  the  United  States  in  that  year. 

As  most  of  us  know,  there  are  two  distinct  kinds  of  hard  spring 
wheat — common  wheat  and  durum  (macaroni)  wheat.  Of  the  nearly 
17  million  acres  of  hard  spring  wheat  about  six-sevenths  are  common 
wheat  (fig.  1)  and  one-seventh  durum  wheat  (fig.  2). 
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South  of  the  big  field  of  hard  spring  wheat  is  an  equally  large 
área  of  hard  winter  wheat,  with  Kansas  as  its  center.  The  two  fields 
naturally  overlap  to  some  extent.  Wherever  winter  wheat  can  be 
safely  grown  it  is  more  satisfactory  and  more  profitable  than  spring 
wheat. 

The  boundaries  of  the  winter-wheat  field  are  being  slowly  extended 
to  the  north  and  west.  The  expanding  of  the  spring-wheat  field  is 
mostly  to  the  westward,  as  the  cattle  range  gives  way  before  the 
pioneer  farmer. 


Fio.  2. — Xlap  of  the  northwestern  United  States,  showing  wbere  durum  spring  wheat  wna 
.    grown  in  1009.    Note  that  nearly  all  of  It  is  grown  in  tbe  very  center  of  the  coromon 

spring-wheat  arca.    Each  dot  representa  5,000  acres.    (Figures  frotn  the  Tbirteenth 

ü.  8.  Censas,  1909.) 


WHAT  IS  THE  NORTHERN  GREAT  P  LA  INS.  AREA? 

SIZE. 

Most  of  us  think  of  the  Great  Plains  área,  and  rightly,  too,  as 
the  nearly  Ievei  and  rather  dry  área  lying  between  the  prairies  of 
the  Mississippi  Valley  and  the  Rocky  Mountains.  No  hard  and  fast 
boundaries  can  be  given  to  it  in  a  bulletin  of  this  kind. 

We  are  here  concerned  only  with  the  northern  section  of  it. 
Roughly  speaking.  this  is  over  600  miles  long,  north  and  south,  from 
Canadá  to  central  Kansas.  From  east  to  west  it  is  a  steady  upslope 
from  the  line  of  30-inch  rainfall  to  the  Rockies,  with  an  average 
width  of  about  450  miles  (fig.  3). 

From  the  map  we  see  that  it  includes  the  Dakotas  and  eastern 
Montana,  the  western  portions  of  Nebraska  and  Kansas,  and  the 
eastern  parts  of  Wyoming  and  Colorado. 
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ni'  iif  iOt«  '07-  IOS*  tOi*  'C  33'  97' 


Fio.  S.— Map  of  tho  CJrcat  Plains  aren,  Rhowing  tho  olevatlon  abovc  sea  lovel.  In  feet, 
by  mi-anH  of  IIuck  followInK  tho  coutours  at  1.000.  l(.-)00.  ü.OOO,  3,000,  4,000.  íi.OOO,  and 
0,000  feet. 
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In  general,  this  section  and  the  similar  section  stretching  south- 
ward  are  spoken  of  as  the  dry  plains  or  the  semiarid  plains.  In 
the  same  way,  the  farming  methods  in  use  here  are  popularly  called 
dry  farming,  to  distinguish  them  from  the  methods  used  in  irriga- 
tion  farming  in  the  West  or  in  humid  farming  farther  east. 

SURFACE. 

Let  us  look  at  the  map  (fig.  3),  which  shows  the  height  in  feet 
above  sea  level  by  means  of  lines,  each  following  a  different  level. 
These  are  called  contour  lines.  The  larger  rivers  also  are  shown, 
in  order  to  give  a  better  idea  of  the  slope  and  drainage.  We  note 
that  the  highest  elevation  (0,000  feet  and  over)  is  reached  in  east- 
central  Colorado.  From  here  the  surface  slopes  north,  east,  and 
south,  though  most  rapidly  to  the  east. 

The  northern  border  of  the  área  varíes  in  elevation  from  1,000 
to  3,000  feet,  while  the  southern  edge  is  higher,  ranging  from  1.500 
to  6.000  feet.  The  eastern  boundary  varíes  in  elevation  from  about 
1,000  feet  in  the  Dakotas  to  about  1,500  feet  in  Kansas.  Along  with 
these  wide  differences  in  elevation  are  found  differences  in  annual 
rainfall,  length  of  growing  season,  etc.,  which  make  them  of  much 
importance  to  the  farmer. 

SOIL. 

Many  things  besides  soil  are  important  to  wheat  growing  in  the 
Great  Plains.  Such  influences  as  rainfall,  temperature,  wind,  and 
tillage  methods  usually  are  the  things  of  greatest  importance  in  this 
section.  However,  the  kind  of  soil  and  its  fertility  may  govern  the 
successful  growing  of  wheat  in  some  places.  A  few  definite  state- 
ments  about  the  soils  of  the  Great  Plains  can  be  made: 

(1)  Most  of  the  soils  in  this  section  contain  plenty  of  the  more 
important  plant  foods,  such  as  nitrogen,  potash,  phosphorus,  and 
lime. 

(2)  Humus,  or  decaying  vegetable  matter,  is  very  necessary  to 
good  crops. 

(3)  Humus  gives  a  dark  color  to  soils.  The  relative  quantity  of 
humus  present  can  be  determined,  therefore,  by  the  color  of  the  soil 
in  this  section.  Valley  soils  are  nearly  black ;  upland  clays  and  loains 
are  brown,  red,  or  yellow ;  sandy  soils  are  gray ;  and  sands  are  nearly 
white. 

(4)  Most  of  the  soils  in  the  eastern  part  of  this  northern  plains 
section  originally  contained  large  quantities  of  humus.  This  is  a  re- 
sult  of  the  heavy  growth  of  grass  and  other  plants  and  their  slow 
decay  in  a  favorable  climate. 
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(5)  In  the  drier  western  portions  of  this  section  enough  humus  is 
not  present  in  the  soils.  The  size  and  abundance  of  the  native  vege- 
tation  decrease  westward  step  by  step  as  the  rainfall  gradually  de- 
creases. 

(6)  A  firm  seed  bed  and  a  fairly  compact  subsoil  are  desirable. 
Therefore,  the  heavier  soils  are  best  suited  to  the  growing  of  wheat. 

(7)  The  river-valley  loams,  clay  loams,  and  sandy  loams  of  the 
district  east  of  the  Missouri  River  are  especially  well  suited  to  the 
growing  of  wheat. 

(8)  Most  of  the  soils  in  this  district  ha  ve  sufficient  slope  to  cause 
good  surface  drainage.  Where  they  are  nearly  level  they  should  be 
provided  with  either  surface  drainage  or  subsoil  drainage.  If  not 
well  drained.  the  heavier  clay  soils  bccome  too  tight,  are  hard  to  work, 
and  do  not  give  good  yields. 

(9)  The  silt  loams  and  sandy  loams  west  of  the  Missouri  River 
are  also  well  suited  to  the  growing  of  wheat.  These  soils  are  lighter 
than  those  of  the  valleys  in  the  eastern  part.  However,  they  are 
very  fertile  and  productive,  though  often  lacking  in  humus. 

(10)  Humus  can  be  added  by  plowing  under  green-manure  crops, 
such  as  rye,  peas,  or  sweet  clover,  or  by  adding  well-rotted  stable 
manure.   These  will  rot  fairly  well  and  benefit  the  crop. 

(11)  Coarse  or  trashy  material,  such  as  coarse  manure  or  straw, 
should  not  be  turned  under  in  a  dry  climate.  It  will  not  rot  readily, 
and,  in  fact,  may  loosen  and  dry  out  the  soil  too  much  and  decrease 
the  yields. 

(12)  Light  soils,  such  as  sands  and  sandy  loams,  do  not  hold  water 
well.  Green-manure  crops  or  well-rotted  stable  manure  plowed  in 
make  light  soils  heavier  and  also  absorb  and  hold  water. 

(13)  While  sandy  soils  hold  less  moisture  than  heavy  soils,  crop 
plants  usually  can  use  more  of  the  moisture  stored  in  sandy  soils 
than  in  heavier  soils. 

(14)  Sandy  soils  require  careful  tillage  to  prevent  their  blowing. 
Special  care  is  needed  on  the  looser  sands.  Leaving  the  surface 
rough  and  working  in  organic  matter  will  tend  to  prevent  blowing. 
Deeper  sands  are  best  left  in  pasture,  as  the  wind  may  cause  much 
damage  by  blow-outs  as  soon  as  the  vegctative  covering  is  broken. 

(15)  The  soils  of  this  área  sometimes  have  improductivo  spots, 
often  due  to  the  presence  of  large  quantities  of  injurious  alkali. 
This  is  a  condition  of  the  soil  rather  than  a  kind  of  soil.  These 
spots,  which  are  commonly  called  "gumbo,"  often  cause  much 
trouble. 

(16)  Barnyard  manure  applied  year  after  year  upon  these  spots 
will  help  to  correct  this  condition.  Means  for  draining  them  in 
wet  years  are  also  helpful.  After  they  have  once  been  subdued  they 
are  quite  productive. 
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CLIMA  TK. 

The  climate  of  the  northern  Great  Plains  is  marked  by  a  low  and 
variable  animal  rainfall,  long  cold  winters,  a  short  growing  season, 
and  rather  strong  wind  movement. 

Most  of  the  animal  moisture  supply  in  this  section  comes  during 
the  four  suinmer  months  of  May,  June,  July,  and  August.  .June 
usually  is  the  wettest  of  these.  July  and  August,  the  months  of  har- 
vest,  however,  are  fairly  wet. 

Crop  production  throughout  the  entire  section  is  governed  largely 
bv  the  annual  rainfall. 

The  annual  rainfall,  as  shown  in  figure  4,  decreases  gradually 
across  the  Plains,  from  30  inches  in  the  eastern  part  to  10  biches  or 
less  in  the  extreme  western  part.  The  heavy  lines  on  the  map  show 
the  annual  rainfall  in  inches.  The  strip  between  any  two  lines  re- 
ceives  an  intermedíate  quantity  of  rain. 

Much  of  the  moisture  not  used  by  the  previous  crop,  and  also  of 
that  which  falls  during  the  autumn  and  early  winter,  is  saved  through 
the  long,  cold  winters,  during  which  the  soil  remains  frozen.  This, 
with  the  scanty  moisture  from  the  winter  show,  is  generally  sufficient 
to  start  crop  growth  in  the  spring. 

The  later  growth  of  the  crop  depends  largely  upon  rains  which 
occur  during  the  growing  season.  The  timeliness  of  this  rainfall 
and  the  absence  of  hot  winds  and  hail  often  govern  the  production 
of  a  successful  crop. 

The  years  of  greatest  rainfall  usually  ha  ve  low  summer  tempera- 
tures  and  low  evaporation. 

Hot  winds  occasionally  occur  and  cause  a  prematuro  ripening  and 
sometimes  a  complete  drying  up  of  the  crop. 

The  length  of  the  growing  season  is  limited  chiefly  by  the  occur- 
rence  of  early  autumn  frosts.  Late  spring  frosts  do  little  damage 
to  the  young  wheat  plants.  Early  fall  frosts,  occurring  before  the 
wheat  is  mature,  occasionally  cause  a  decrease  in  the  yield  and 
quality  of  the  grain. 

The  frost-free  period  varíes  in  length  with  the  elevation  above 
sea  level,  lasting  for  130  days  or  more  in  the  lower  to  90  days  in  the 
higher  altitudes. 

ROTATIONS  FOR  SPRING  WHEAT. 

Rotation  means  simply  the  growing  of  two  or  more  different  crops 
on  the  same  field  in  successive  years  instead  of  growing  the  same  crop 
year  after  year.  Wheat  followed  by  corn  or  oats  would  be  a  rotation. 
Wheat  followed  by  fallow  also  may  be  called  a  rotation. 

One  crop  grown  continuously,  as  wheat  followed  by  wheat,  is  called 
continuous  cropping  or  single  cropping.   Much  of  the  farm  land  in 
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Fio.  4. — Map  of  the  Gri'at  Plalns  área,  sbowing  the  a  verane  yearly  rainfall,  in  taches,  by 
rntans  of  linca  ruñólo*  througb  placea  havlng  about  tbe  saine  ralníail. 
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the  northern  Great  Plains  área  has  been  continuously  cropped  to 
wheat. 

Farm  crops  become  more  diversified,  and  systems  of  crop  rotation 
are  started  gradually  as  communities  become  older  and  the  farms 
better  equipped.  The  wheat  acreage  in  such  a  community  may  be 
reduced,  and  yet  the  total  production  may  remain  the  same  or  actu- 
ally  increase  beeause  of  better  yields  from  rotations  than  from  con- 
tinuous  cropping.  Even  in  the  newer  communities  there  are  many 
advantages  to  be  gained  from  having  good  rotation  systems. 

REA  SONS  FOR  ROTATING  CROPS. 

There  are  many  reasons  for  rotating  crops.  Some  are  more  im- 
portant  in  one  section,  some  in  another.  Among  them  may  be  men- 
tioned  the  following: 

(1)  Rotation  increases  the  total  crop  yield. 

(2)  It  distributes  the  risk  of  crop  failure,  since  conditions  inju- 
rious  to  one  crop  f  requently  do  not  affect  other  crops. 

(3)  It  gives  a  better  distribution  of  farm  labor  throughout  the 
year. 

(4)  It  allows  the  keeping  of  more  live  stock,  which  favors  a  better 
use  of  farm  crops  and  fumishes  farm  manure. 

(5)  It  allows  the  use  of  green-manure  crops  and  the  satisfactory 
application  of  farm  manures,  thus  maintaining  the  fertility  of  the 
soil. 

(6)  It  insures  a  better  control  of  weeds,  injurious  insects,  and 
fungous  diseases  of  crops. 

(7)  It  uses  soil  moisture  more  completely,  as  different  crops  use 
water  differently. 

EXAMPLKS  OF  ROTATIONS. 

Many  problems  must  be  solved  in  planning  rotations  for  the 
northern  Plains  in  which  spring  wheat  shall  be  the  money  crop. 
Combining  grain  growing  with  stock  raising  is  the  best  possible 
basis  for  profitable  rotations  and  high  wheat  yields.  It  is  now  freely 
admitted  that  growing  wheat  continuously  on  the  same  land  is  not 
profitable  in  the  long  run. 

In  the  eastern  and  more  humid  part  of  the  northern  Plains  the 
increase  of  fungous  diseases  and  weed  pests  is  making  continuous 
wheat  cropping  unprofitable.  A  cultivated  crop  is  necessary  in  the 
rotation  to  hold  the  weeds  in  check. 

For  stock  feeding,  alfalfa  and  red  clover  can  be  grown  quite 
generally  in  this  section.  Here  such  a  rotation  as  (1)  wheat.  (2) 
oats  (or  barley),  (3)  clover,  and  (4)  corn  can  be  used  with  profit 
on  combined  grain  and  stock  farms.  Wheat  and  barley  are  hard  to 
sepárate  in  mixtures,  and  where  they  volunteer  freely  one  should  not 
follow  the  other  in  rotation. 


Digitized  by  Google 


10 


FARMERS'  BULLETIN  678. 


In  the  western  districts  of  the  northern  Plains,  where  the  saving 
of  moisture  is  important,  the  cultivated  crop  is  still  more  needed. 

In  the  drier  parts  of  western  South  Dakota  the  agricultural  ex- 
periment  station  of  that  State  recommends  rotations  containing 
small  grains,  Manchu  kaoliang,  and  alfalfa.  The  kaoliang  is  an 
early  grain  sorghum,  taking  the  place  of  corn,  which  is  less  profitable 
there.  About  half  the  alfalfa  should  be  drilled  in  wide-spaced  rows 
and  cultivated  for  seed. 

Farther  north,  in  North  Dakota  and  Montana,  corn  may  be  grown 
for  fodder  or  silage,  while  the  cooler  nights  prevent  the  use  of 
kaoliang.  A  simple  rotation  is  (1)  corn,  (2)  wheat,  (3)  oats. 
Where  necessary,  potatoes  may  be  the  cultivated  crop. 

Land  which  has  borne  a  cultivated  crop,  such  as  corn,  kaoliang,  or 
potatoes,  can  be  prepared  for  small  grain  much  more  cheaply  than 
can  stubble  land. 

In  the  driest  parts  it  may  be  necessary  to  altérnate  wheat  and  sum- 
mer  fallow  or  to  fallow  the  land  at  least  every  third  season.  Green- 
manure  crops,  such  as  winter  rye  or  sweet  clover,  may  be  substituted 
for  the  fallow.  They  should  be  plowed  under  early  in  the  season 
and  the  surface  cultivated  afterwards  to  hasten  rotting  and  save 
moisture. 

SUMMEB  FALLOW  IN  THE  ROTATION. 

Summer  fallowing  land  for  wheat  every  second  or  third  year  is 
sometimes  practiced  in  the  drier  portions  of  the  Great  Plains  área, 
especially  in  the  winter-wheat  section.  Summer  fallow  in  the  rota- 
tion system  reduces  the  danger  of  complete  failure  by  drought  and 
in  some  cases  has  increased  the  average  annual  yield. 

In  fallowing  every  second  year  the  expense  of  keeping  a  fallow 
clean  from  the  fall  of  one  year  until  the  spring  of  the  second  year 
after  is  usually  greater  than  any  profit  from  increased  yield.  Since 
only  one  crop  is  grown  in  two  years,  the  average  yield  for  two  years 
is  onlv  one-half  the  actual  vield  of  the  one  vear. 

A  fallow  maintained  through  the  18-month  period  mentioned 
requires  one  and  sometimes  two  plowings  and  several  workings  with 
the  disk  and  harrow  to  keep  the  land  free  from  weeds.  To  save  one 
spring  working,  spring  plowing  usually  is  preferable  to  fall  plowing 
for  fallow. 

In  the  eastern  and  more  humid  parts  of  the  spring-wheat  section  a 
profitable  crop  can  be  grown  each  year  at  the  cost  of  one  plowing,  a 
disking,  and  a  harrowing. 

One  year  of  fallow  in  a  rotation  of  three  or  more  years  usually 
will  be  more  profitable  than  altérnate  cropping  and  fallowing. 

Corn  or  other  cultivated  crops  can  be  grown  in  place  of  the  fallow 
where  it  is  necessary  to  save  moisture  every  other  year  for  the 
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wheat  crop.  The  following  wheat  crop  will  be  nearly  as  large  after 
a  cultivated  crop  as  after  a  fallow. 

The  expense  of  growing  this  cultivated  crop  will  be  little  or  no 
greater  than  that  required  to  keep  the  fallow  clean.  If  the  resulting 
crop  matures,  it  will  be  largely  profit.  If  not,  there  will  be  little 
loss. 

Fallowing  should  not  be  done  generally  where  a  cultivated  crop 
can  be  grown  and  used  with  profit.  An  occasional  fallowing,  how- 
ever,  will  greatly  reduce  the  growth  of  weeds  and  help  to  improve  the 
physical  and  chemical  condition  of  the  soil. 

PREPARING  THE  SEED  BED. 

Plowing  in  some  form  is  the  necessary  first  operation  upon  which 
agriculture  has  depended  from  the  beginning.  To  the  new  settler, 
whose  land  is  still  in  native  grass,  success  or  failure  frequently  de- 
penda on  how  he  prepares  his  land  for  his  first  crop. 

Remember  that  sod  land  in  the  semiarid  regions  should  be  broken 
deeper  than  that  in  the  more  humid  districts.  The  early  settlers 
of  the  Red  River  Valley  and  other  fairly  humid  districts  of  the 
Plains  found  it  best  to  break  the  sod  land  3  inches  deep  in  May 
or  June  and  backset  5  or  6  inches  deep  in  September  or  October. 

The  pioneers  who  settled  later  in  the  drier  portions  of  the  Plains 
found  the  land  too  dry  in  the  fall  to  backset  the  sod  and  turn 
up  the  extra  2  or  3  inches  of  soil.  Their  experience  shows  that  the 
sod  should  be  broken  5  or  G  inches  in  depth  when  the  grass  is  grow- 
ing most  rapidly,  usually  in  May  or  June. 

The  sod  should  be  turned  evenly,  bottom  side  up.  It  requires  a 
sharp  plow  and  skillful  handling  to  strike  a  straight  and  uniform 
furrow. 

It  is  best  not  to  crop  this  land  to  wheat  or  any  other  small  grain 
the  first  year.  If  not  sown  to  flax,  it  should  be  worked  down  with  a 
disk  and  harrow  after  the  heavier  rains  of  the  summer  and  fall. 
Disking  and  harrowing  again  in  the  spring  will  make  a  well-pre- 
pared  seed  bed  for  wheat. 

A  firm  seed  bed  with  about  3  inches  of  fairly  fine  moist  mulch  is 
the  best  preparation  for  wheat. 

When  spring  wheat  is  to  follow  a  crop  of  wheat,  oats,  or  barley, 
prepare  the  seed  bed  in  the  fall.  Plow  as  quickly  as  possible  after 
the  former  crop  has  been  removed  from  the  land.  This  holds  the 
moisture  remaining  in  the  subsoil,  stores  the  fall  rains,  and  libera  tes 
nitrogen.  This  is  of  most  importance  in  the  eastern  and  more  humid 
portion  of  the  northern  Plains  área. 

Farther  west,  in  the  drier  districts,  little  or  no  moisture  remains  in 
the  soil  after  a  crop  is  mature.  Leaving  the  stubble  standing  to  catch 
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snow  and  then  plowing  in  the  spring  often  gives  the  best  resulta 
under  these  conditions. 

Plow  early  in  the  spring  when  fall  plowing  is  not  possible  or 
where  spring  plowing  is  best. 

Plowing  from  5  to  8  inches  in  depth  has  been  more  profitable  than 
shallower  or  deeper  plowing. 

Work  down  the  land  with  a  disk  or  harrow  immediately  after 
plowing.  This  preven ts  a  rapid  drying  out  of  the  newly  turned  soil 
and  saves  the  moisture  remaining  below  the  furrow  slice. 

Light  soils  whieh  are  easily  blown  should  not  be  worked  too  much. 
Furrowing  them  with  a  lister  instead  of  plowing  will  largely  pre- 
vent  the  drifting  of  the  soil  during  the  winter.  The  furrows  should  be 
leveled  in  the  spring  by  disking  and  harrowing  immediately  before 
drilling  the  wheat. 

Disk  and  harrow  corn  or  potato  ground  thoroughly  in  the  spring 
to  prepare  it  for  wheat. 

Paek  light  soils,  or  soils  loosened  by  plowing  in  trash  or  strawy 
manure,  with  the  disk  or  subsurface  packer.  Weight  the  disk  har- 
row and  set  the  disks  straight. 

WHAT  IS  GOOD  SEEDT 

CHANGING  SEED. 

Use  home-grown  wheat  for  seed  wherever  possible.  The  common 
belief  that  seed  "  runs  out"  after  a  few  years  is  not  founded  on  fact. 

The  quality  of  seed  often  varíes  with  the  nature  of  the  season. 
Seed  of  an  adapted  crop  grown  continuously  in  one  section  should 
not  only  maintain  its  quality  year  by  year,  but  should  really  improve 
in  adaptation  to  local  conditions. 

When  it  is  necessary  to  get  new  seed  it  should  be  obtained  in  the 
community  if  possible.  Change  seed  only  for  the  purpose  of  getting 
a  better  variety  of  known  valué. 

CLEAN  SEED. 

Clean  and  grade  the  seed  by  the  use  of  the  fanning  mili,  thus 
removing  all  weed  seeds,  trash,  and  broken  or  shrunken  grains  before 
planting.  In  this  way  the  yield  and  quality  of  the  crop  can  better  be 
maintained. 

TREATMENT  FOR  8MUT. 

Treat  the  wheat  seed  with  formalin  to  destroy  bunt  or  stinking 
smut.  The  method  is  described  in  Fnrmers'  Bulletin  507,  entitled 
"  The  Smuts  of  Wheat,  Oats,  Barley,  and  Corn."  If  this  treatment 
is  properly  applied  it  will  effectually  prevent  this  smut  of  wheat. 

After  the  seed  is  trcated  it  will  become  infected  again  if  placed  in 
smutty  bags,  bins.  or  drills.  These  should  all  be  treated  unless  they 
are  known  to  be  free  from  smut  spores. 
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Sow  the  seed  within  a  few  days  after  treating,  as  the  germinating 
power  sometimes  weakens  after  treatment. 

Loóse  smut,  which  is  less  common  than  bunt,  is  more  difficult  to 
control.  However,  it  can  be  destroyed  by  the  hot-water  treatment, 
which  is  described  also  in  Farmers'  Bulletin  507. 

The  spores  of  the  loóse  smut  infect  the  young  seed  at  the  time  of 
flowering  and  at  no  other  time.  Therefore.  if  the  seed  used  is  from 
a  field  in  which  and  near  which  no  smutted  heads  grew  it  will  be  free 
from  this  smut. 

GERMINATION  TESTS. 

Sound,  mature  wheat  usually  germinates  well.  If  the  seed  is  oíd, 
shrunken,  or  thought  to  ha  ve  been  weakened  in  any  way,  a  germina- 
tion  test  should  be  made.  This  can  easily  be  done  by  counting  out 
two  or  three  lots  of  100  kernels  each  and  placing  them  between  moist 
blotters  or  in  sand.  Keep  them  moist  for  several  days,  at  about  the 
temperature  at  which  bread  rises  best.  Only  those  seeds  which  pro- 
duce strong  sprouts  should  be  counted. 

Germination  will  always  be  better  in  blotters  or  sand  than  in  the 
soil  under  field  conditions.  Poor  seed  should  not  be  sown.  Seed 
found  to  be  somewhat  weak  in  vitality  should  be  sown  at  a  heavier 
rate  than  that  ordinarily  used. 

SOW1NG  THE  SEED. 

METHOD  OF  SOWING. 

A  modern  grain  drill  should  be  used  for  sowing  wheat.  The  shoe 
drill,  the  single-disk  drill,  and  the  double-disk  drill  are  about  equally 
well  suited  for  seeding  in  a  well-prepared  soil.  In  the  drier  soils  the 
single-disk  drill  requires  less  power  to  place  the  seed  at  a  depth  where 
moisture  is  present  than  do  the  other  drills. 

All  drills  should  be  provided  with  covering  chains  or  press  wheels 
to  insure  the  covering  of  the  seed.  The  press  wheels  firm  the  soil 
closely  about  the  seed  and  are  most  valuable  in  sowing  spring  wheat 
on  the  lighter  soils.  The  drill  rows  should  be  from  6  to  8  inches 
apart. 

TIME  OF  SOWING. 

Spring  wheat  should  be  sown  early.  On  fall  plowing  it  is  usually 
safe  to  sow  the  wheat  as  soon  as  the  land  can  be  put  in  good  tilth 
after  the  frost  is  out  of  it. 

On  very  weedy  land  postpone  the  seeding  and  kill  the  weeds. 
When  the  weed  seeds  have  germinated,  destroy  the  young  weeds  with 
the  disk  and  harrow.  The  delay  in  seeding  will  be  largely  equalized 
by  the  more  rapid  growth  of  the  wheat  on  land  so  worked.  The  soil 
is  dried  by  the  working  and  becomes  warm  more  rupidly. 
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The  best  time  for  sowing  wheat  can  not  be  given  exactly  for  all 
of  the  section  being  considered.    In  general,  sow  earJy. 

Seeding  may  be  continued  with  but  little  risk  up  to  the  second 
week  in  May  when  necessary.  A  decreased  yield  will  usually  result 
from  the  later  sowings. 

BATE  OP  SOWING. 

The  quantity  of  seed  that  should  be  sown  to  the  acre  in  the  northern 
Great  Plains  área  will  vary  with  the  amount  of  moisture  present  in 
the  soil,  the  size  of  the  kernel  of  the  variety  used,  the  condition  of 
the  seed  bed,  and  the  date  of  seeding. 

Under  ordinary  conditions  4  pecks  to  the  acre  are  best.  In  the 
eastern  part,  where  the  annual  rainfall  is  high  and  the  soil  heavy, 
rich,  warm,  and  well  drained,  5  or  6  pecks  will  give  better  results. 

In  the  drier  and  lighter  soils  of  the  western  portion  3  pecks  to  the 
acre  are  sufficient. 

Durum  wheat  has  larger  kernels  and  should  be  sown,  as  a  rule,  at 
a  rate  1  peck  heavier  than  common  wheat  under  the  same  conditions. 

On  a  poorly  prepared  seed  bed  or  when  the  seeding  is  late,  increase 
the  rate  of  seeding  1  or  2  pecks  over  the  ordinary  rate. 

DEPTH  OP  SOWING. 

Sow  spring  wheat  about  2  or  3  inches  deep.  Deeper  than  3  inches 
is  advised  only  in  loóse,  dry  soils,  where  it  is  necessary  to  get  the 
seed  down  to  moist  soil.  On  heavy  soils,  where  a  good  supply  of 
moisture  is  present,  1  to  2  inches  is  deep  enough. 

CULTIVATION  OF  THE  GROWING  CROP. 

A  light  cultivation  at  the  time  the  young  plants  are  from  4  to  6 
inches  high  is  sometimes  worth  while.  The  spring-tooth  weeder  is 
best  for  breaking  the  crust  and  killing  weeds  and  is  less  injurious 
to  the  young  plants  than  the  spike-tooth  harrow. 

On  heavy  soils  cultívate  the  crop  in  dry  seasons.  Do  not  cultívate 
on  light  soils  and  in  years  when  there  is  enough  rain  for  the  growing 
wheat. 

HARVESTING  THE  CROP. 

CUTTING. 

Wheat  that  is  allowed  to  become  mature  before  cutting  makes  the 
best  flour.  Where  the  acreage  is  small,  cutting  should  be  delayed  un- 
til  the  kernels  are  well  hardened. 

Where  the  acreage  to  be  harvested  is  large,  cutting  may  begin  before 
the  grains  are  entirely  hardened  but  after  the  straw  has  lost  nearly 
all  of  its  green  color.  If  the  crop  becomes  overripe,  a  loss  in  quantity 
from  shelling  may  result. 
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Durum  wheat  usually  looks  riper  than  it  really  is.  Even  when 
fully  ripe  it  can  be  left  standing  longer  than  common  wheat,  as  it 
does  not  shatter. 

The  greater  part  of  the  spring-wheat  crop  of  the  northern  Great 
Plains  área  is  cut  with  a  binder.  The  condition  of  the  bundles  and 
their  convenient  handling  depend  largely  on  the  adjustments  of  the 
binder. 

The  header  is  used  to  some  extent  in  western  Nebraska  and  quite 
conimonly  in  the  James  River  valley  of  South  Dakota.  It  is  of 
most  valué  where  little  or  no  rainfall  occurs  during  the  harvest 
sea  son. 

SHOCKING. 

Wheat  cut  with  a  binder  should  be  shocked  in  the  field  imme- 
diately.  The  shocks  should  be  placed  in  rows,  so  that  they  can  be 
hauled  later  with  the  greatest  convenience.  The  quality  of  the 
thrashed  grain  depends  greatly  on  the  care  used  in  shocking. 

The  shock  should  be  started  by  taking  a  bundle  in  each  liand  and, 
with  a  single  swing,  jamming  the  butts  firmly  into  the  stubble,  side 
by  side,  a  few  inches  apart,  the  heads  leaning  against  each  other  to 
prevent  falling.  The  next  two  are  placed  against  the  edges  of  the 
first  pair.  From  6  to  8  or  10  more  bundles  can  then  be  placed  firmly 
about  these  until  a  round  shock  of  the  proper  size  is  formed. 

In  the  eastern,  more  humid  and  less  windy  districts  it  is  well  to 
cap  the  shocks  to  protect  them  from  rain  and  birds.  Make  the  cap 
by  breaking  down  the  straw  at  the  band  toward  both  the  heads  and 
the  butts  of  two  good  bundles.  These  should  be  placed  firmly  on  top 
of  the  standing  bundles. 

STACK1NG. 

Only  about  one-fourth  of  the  wheat  in  this  hard  spring-wheat  sec- 
tion  is  stacked  under  present  conditions.  Thrashing  directly  from 
the  shock  is  more  commonly  practiced,  as  the  total  cost  usually  is 
somewhat  less. 

* 

Stacking  gives  greater  protection,  however,  results  in  a  better 
quality  of  wheat,  and  allows  more  economical  thrashing.  Early  fall 
plowing  is  made  possible  by  the  removal  of  the  shocks  from  the  fields. 
This  is  usually  very  desirable  and  often  will  pay  for  the  extra 
expense  of  stacking. 

Well-stacked  grain  can  be  allowed  to  remain  for  weeks  or  months 
before  thrashing,  without  damage. 

Stacking  should  be  done  as  soon  as  the  grain  is  well  cured  in  the 
shock.  usually  after  10  to  20  davs.  Four  stacks  are  commonlv  built. 
in  pairs  6  feet  apart,  to  form  a  setting.  The  stacks  are  round  and 
usually  10  feet  in  diameter  at  the  base. 

First,  build  a  large,  round  shock  or  stook,  about  8  feet  in  diameter; 
then  place  two  layers  of  bundles.  one  directly  on  top  of  the  other, 


Digitized  by  Google 


16 


FARMERS '  BULLETIN  678. 


with  heads  resting  against  the  shock,  and  the  butts  fo.ming  the 
10-foot  circular  base.   The  next  row  is  laid  with  the  butk  extending 
just  past  the  bands  of  the  outer  row,  like  shingles,  and  so  on,  over- 
lapping  the  rows  a  little  more  as  the  center  is  approached ;  then  begin  I 
again  at  the  outside. 

Shocked  bundles  have  a  slanting  butt.  Lay  the  sticcessive  outer 
layéis  with  the  long  edge  of  the  butt  on  top  and  projecting  beyond 
the  layer  beneath.  Increase  the  diaineter  in  this  way  until  a  height 
of  7  or  8  feet  is  reached.  This  forms  the  bulgc. 

Always  keep  the  middle  high  and  firmly  tramped.  Do  not  tramp 
the  outer  layer  at  all.  If  possible,  have  loads  pitched  from  different 
sides  of  the  stack  to  obtain  more  even  tramping. 

From  the  bulge  the  stack  should  taper  slowly  to  a  point.  This  is 
done  by  laying  the  bundles  now  with  the  short  side  of  the  slanting 
butt  uppermost,  gradually  decreasing  the  diameter. 

Keep  the  middle  high  and  well  tramped— so  high  that  the  beginner 
will  fear  that  the  outer  layers  will  slide  off.  Sometimes  they  will. 
but  that  is  better  than  having  rain  water  soak  in. 

At  the  peak,  which  should  be  20  to  24  feet  from  the  ground,  the 
bundles  will  overlap,  and  the  cap  sheaf  should  be  securely  fastened 
by  driving  a  C-foot  stake  into  the  top  of  the  stack.  Stacks  well  built 
should  shed  water  perfectly. 

THRASHING. 

When  thrashing  can  l^e  done  early,  the  most  economical  method  is 
to  thrash  directly  from  the  shock.  Thrash  when  the  grain  is  drv, 
either  before  or  after  it  has  gone  through  the  sweat.  If  the  grain 
is  too  dry,  it  will  crack  badly  in  thrashing. 

Wheat  thrashed  before  sweating  in  the  shock  will  go  through  the 
sweat  in  the  bins,  giving  the  grain  a  darker  and  richer  color.  Grain 
that  is  thrashed  when  damp  will  sweat  too  much  and  become  hot  and 
bin  burnt.  AVlien  grain  is  stacked  it  should  be  r.Uowed  to  go  through 
the  sweat  before  thrashing. 

Community  thrashing  is  desirable  where  the  farms  are  not  large. 
The  individual  farmer  will  get  his  thrashing  done  more  rapidly  and 
economically  where  a  group  of  farmers  can  own  and  opérate  a 
thrashing  outfit  together. 

Sec  that  the  separator  is  well  cleaned  before  the  thrashing  is 
started,  in  order  to  prevent  the  mixture  of  grain  and  the  scatterini? 
of  weed  seed  from  the  neighboring  farms. 

Watch  carefully  the  working  of  the  machine  to  see  that  the  grain 
is  entirely  removed  from  the  straw  and  that  the  chaff  is  blown  out. 

Stack  the  straw,  use  it  as  feed  or  bedding  for  live  stock,  and  so 
convert  it  into  manure. 
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INTRODUCTION. 

There  are  several  species  of  flies  which  are  commonly  found  in 
houses.  although  but  one  of  these  should  properly  be  called  the 
house  fly.   This  fly,  Musca  domestica  L.  (fig.  1),  which  is  found  in 
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Fio.  1. — The  coramon  house  flj  (iiuaoa  domestica)  :  Puparlum  at  left ;  adult  next : 
larva  and  enlarged  parts  at  rlght.    All  enlarged.    <  Author's  lllustrntlon.) 

nearly  all  parts  of  the  world,  is  a  medium-sized  grayish  fly,  with 
its  mouth  parts  spread  out  at  the  tip  for  sucking  up  liquid  substances. 
On  account  of  the  conformation  of  its  mouth  parts,  the  house  fly  can 
not  bite,  yet  no  impression  is  stronger  in  the  minds  of  most  people 
than  that  this  insect  does  occasionally  bite.   This  impression  is  due 

Note.— This  bulletln  supersedes  Farmers'  BuUetln  No.  450.    It  will  be  of  interest 
breeding  places  for  files  are  found. 
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to  the  frequent  occurrence  in  houses  of  another  fly  (Stomoxys  cal- 
citran* L.)  (fig.  2),  which  is  called  the  stable  fly,  and  which,  while 
closelv  resembling  the  house  flv  (so  closelv,  in  fact,  as  to  deceive  any- 
one  but  an  entomologist),  differs  from  it  in  the  important  particular 


Fio.  2.  — The  stable  fly  or  bitlng  house  fly  {titomoj-fta  calcitran*)  :  Adult,  larva, 
puparlum,  aud  detall».    All  enlnrged.    (Author'x  lllustratlon.) 


that  its  mouth  parta  are  formed  for  piercing  the  skin.  It  is  perhaps 
second  in  point  of  abundance  to  the  house  fly  in  most  portions  of  the 
Northeastern  States.  It  breeds  in  horse  manure,  cow  inanure,  and  in 
warm,  decaying  vegetation,  like  oíd  straw  and  grass  heaps. 


Fio.  3.— A  Ktable  fly  [Alumina  *tabulain)  :  Adult.  larva,  and  detall*.    All  eu- 

lar>;ed.    (Author-s  Ulustratlon.) 


A  third  species,  commonly  called  the  clnster  fly  (Pollenia  rudis 
Fab.),  is  a  very  frequent  visitant  of  houses,  particularly  in  the  spring 
and  fall.  This  fly  is  somewhat  larger  than  the  house  fly,  with  a 
smooth,  dark-colored  abdomen  and  a  sprinkling  of  yellowish  hairs. 
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It  is  not  so  active  as  the  house  fly  and,  particularly  in  the  f  all,  is  very 
sluggish.  At  such  times  it  may  be  picked  up  readily,  and  is  very 
subject  to  the  attacks  of  a  f  ungous  disease  which  causes  it  to  die  uporí 
the  window  panes,  surrounded  by 
a  whitish  efllorescence.  Occasion- 
ally  this  fly  occurs  in  houses  in  such 
nunibers  as  to  cause  great  annoy- 
ance,  bul  such  occurrences  are  com- 
paratively  rare.  It  is  said  in  its 
earlier  stages  to  be  parasitic  on  cer- 


Fl<i.  4.— One  of  the  blue-bottle  Alea 
(Phormia  térra*  novar)  :  Adult,  en- 
larged.    (Author's  illustration.) 


ta  i ii  angleworms. 

A  fourth  species  is  another  stable 
fly.  known  as  Muscina  stabulam 
Fall.  (fig.  3),  a  form  which  alinost 
exactly  resembles  the  house  fly  in 
general  appearance,  and  which  does 
not  bite,  as  does  the  biting  stable  fly. 
It  breeds  in  decaying  vegetable  mat- 
ter  and  in  excrement. 

Several  species  of  metallie  greenish  or  bluish  flies  are  also  occa- 
sionally  found  in  houses,  the  most  abundant  of  which  is  the  so-called 
bluebottle  fly  (Calliphora  erythrocephala  Meig.).   This  insect  is  also 
called  the  blow  flv,  or  meat  fly,  and  breeds  in  decaying  animal  mate- 
rial.   A  smaller  species,  which  may 
be  called  the  small  bluebottle  fly,  is 

Phormia  terraenovae  Desv.  (fig.  4), 
and  a  third,  which  is  green  or  bine 

in  color  and  a  trifle  smaller  than 

the  large  bluebottle  fly,  is  Lucilia 

mesar  L.  (fig.  5). 

There   is   still   another  species, 

smaller  than  any  of  those  so  far 

mentioned,  which  is  known  to  ento- 

mologists  as  (Homalomyia)  Fannia 

canicularÍ8  L.,  sometimes  called  the 

small  house  fly.    A  related  species, 

F.  brevis  Rond.,  is  shown  in  figure 

6.    F.  canicularix  is  distincruished 


fly  (Lucilia 
.  (Autbor'R 


Fu;.  5. — The  green-bottle 
eaegar)  :  Adult,  enlarde 
illustration. ) 

from  the  ordinarv  house  flv  bv  its 
paler  and  more  pointed  body  and  conical  shape.  The  male,  which  is 
much  commoner  than  the  female,  has  large  palé  patches  at  the  base 
of  the  abdomen,  which  are  translucent  when  the  fly  is  seen  on  the 
window  pane.  It  is  this  species  that  is  largely  responsible  for  the 
prevalent  idea  that  flies  grow  after  gaining  wings.  Most  people 
think  that  these  little  fannias  are  the  young  of  the  larger  flies,  which, 
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of  course,  is  distinctly  not  the  case.  They  breed  in  decaying  vege- 
table material,  in  excreta  of  animáis,  and  in  dead  insects. 

Still  another  fly — and  this  one  is  still  smaller — is  a  jet-black 
species  known  as  the  window  fly  (Scenopinus  fenestralis  L.),  which 


Fio.  6. — The  llttle  house  fly  (I{omalom¡/ia  bret  ls)  :  Femnle  at  left ;  male  next,  wlth 
enlarged  ant^nna;  lar\a  at  rlght    All  enlarged.    (Author's  illustratlon.) 


in  íact  has  beeome  more  abundant  of  later  years.  Its  larva  is  a  white, 
very  slender,  almost  threadlike  creature  and  is  found  in  cracks  of  the 
floor  in  buildings,  where  it  feeds  on  other  smali  insects. 

In  the  autumn,  when  fruit  appears  on  the  sideboard,  many  speci- 
mens  of  a  small  fruit  fly  (Drosophila  ampelophila  Loew)  (fig.  7) 
make  their  appearance,  attracted  by  the  odor  of  overripe  fruit. 


Fio.  7. — The  írult  fly  {Drosophila  ampelophila)  :  a,  Adult ;  6,  antenna  of  same;  r,  base  of 
tibia  and  flrst  tarsal  joint  of  same;  d,  puparlura,  slde  vlew  ;  e,  puparlum  from  above ; 
/,  full-grown  larva  ;  g,  anal  spiraclos  of  same.    All  enlarged.    (Author's  ill u  tratlon.  t 

A  small  slender  fly  is  not  infrequently  seen  in  houses,  especially 
upon  windowpanes.  This  is  Sepsis  violácea  Meig.,  shown  enlarged 
in  figure  8. 

All  of  these  spccics.  however,  are  greatly  dwarfed  in  numbers  by 
the  common  house  fly.    In  1900  the  sénior  author  made  collections 
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<>f  the  flieá  in  dining  rooms  in  different  parts  of  the  country,  and 
out  of  a  total  of  23,087  flies  22,808  were  Musca  domestica—  that  is, 
í>8.S  per  cent  of  the  whole  nuraber  captured.  The  remainder,  consist- 
ing  of  1.2  per  cent  of  the  whole,  comprised  various  species,  including 
those  inentíoned  above. 

LIFE  HISTORY  OF  THE  TRUE  HOUSE  FLY. 

Musca  domestica  eommonly  lays  its  eggs  (figs.  9,  10)  upon  horse 
manure.  This  substanee  seems  to  be  its  favorito  larval  food.  It  will 
also  breed  in  human  excrement,  and  from  this  habit  it  hecomes  very 


Fio.  8.— The  dunjr  fly  (íí<p*/*  rMnrr n  i  :  Adult.  pupnrlmii,  nnd  detalls.  All 

inlargcd.    (Author"»  lllustration.) 


dangerous  to  the  liealth  of  human  beings,  carrying  as  it  does  the 
germs  of  intestinal  diseases,  sueh  as  typhoid  fever  and  cholera,  from 
the  excreta  to  food  supplies.  It  has  also  been  found  to  breed  freely 
in  hog  manure  and  to  some  extent  in  cow  and  chicken  manure.  In- 
deed,  it  will  lay  its  eggs  on  a  great  variety  of  decaying  vegetable 
and  animal  material,  but  of  the  flies  that  infest  dwelling  houses, 
both  in  cities  and  on  farms,  a  vast  proportion  come  from  horse 
manure. 

It  often  happens,  however,  that  this  fly  is  very  abundant  in  locali- 
ties  where  there  is  little  or  no  horse  manure,  and  in  sueh  cases  it 
will  be  found  breeding  in  other  manure  or  in  slops  or  fermentilig 
vegetable  material,  sueh  as  spent  hops,  bran,  ensilage,  or  rotting 
potatoes.  Accumulations  of  organic  material  on  the  dumping 
grounds  of  towns  and  cities  often  produce  flies  in  great  numbers. 
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Tlie  numl>er  of  eggs  la  id  by  an  individual  fly  at  one  time  is  un- 
doubtedly  lnrge,  probably  averaging  nbout  120,  and  as  a  single 
female  WÍD  lay  at  least  two  and  possibly  four  such  batches,  the 
enormous  numbers  in  which  the  insects  occur  is  thus  plainly  ac- 
counted  for,  especially  when  the  abundance  and  universal  occurrenee 
of  appropriate  larval  food  is  considered.  The  eggs  are  deposite*  1 
below  the  surface  in  the  cracks  and  interstices  of  the  manure,  several 
females  usually  depositing  in  one  spot,  so  that  the  eggs  are  commonly 
found  in  large  clusters  in  selected  places  near  the  top  of  the  pile, 


'        -i  9  /I' 


Fiu.  0. — Eggs  oí  the  huu.se  II y.    About  uutural  slze.    (Frum  NYwstead.) 

where  a  high  degree  of  heat  is  maintained  by  the  fermentation  below. 
The  eggs  usually  hatch  in  less  than  '24  hours.  Tender  the  most 
favorable  conditions  of  temperatura  and  moisture  the  egg  state  may 
last  hardly  inore  than  eight  hours.  The  maggots  which  issue  from 
the  eggs  are  very  small  and  transparent.  They  grow  rapidly  and  in 
the  course  of  the  ir  development  molt  twice.  There  are  thus  three 
distinct  larval  stages.  the  duration  of  which  is  about  as  follows: 
(1)  From  hatching  of  the  larva  to  first  molt,  one  day;  (2)  first  to 
second  molt,  one  day:  (3)  second  molt  to  pupation.  two  to  three 
days.  thus  making  the  total  length  of  the  larval  stage  four  to  fivo 
days.  This  period  may  be  greatly  prolonged  by  low  temperature  or 
by  dryness  or  scarcity  of  the  larval  food.    As  the  larvas  (fig.  11) 
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¡ittain  full  size  they  gradúa Uy  assume  a  creamy  white  color.  Just 
before  pupation  tliey  l>ecome  very  restless  and  migrate  from  their 
feeding  ground  in  search  of  a  favorable  place  in  which  to  pass  the 
pupal  stage.  They  will  often  congrégate  at  the  edges  of  manure  piles 
near  the  ground  or  burrow  into  the  soil  beneath,  or  they  may  crawl 
considerable  distances  away  from  the  pile  to  pupate  in  the  ground 
or  in  loóse  material  under  the  edges  of  stones,  boards,  etc. 

The  pupa;  (fig.  1*2),  or  "sleepers,"  are  more  or  less  barrel  shaped 
and  dark  brown  in  color.  In  midsummer  this  stage  lasts  from  three 
to  ten  days,  four  to  five  days  being  the  usual  duration.  The  pupal 
stage  is  easily  affected  by  temperature  changes  and  may  be  prolonged 


Fio.  10. —  Kggs  of  the  house  fly.    Hlghly  nttgnlfled.    (From  NYwHtend.) 


during  hibernation  for  as  long  as  four  or  five  months.  Nunierous 
rearing  experiments  in  various  parts  of  the  conntrv  have  shown  that 
the  shortest  time  U'tween  the  depositjon  of  eggs  and  the  emergence 
of  the  adult  fly  is  eight  days,  and  10  and  1*2  day  records  were  very 
common. 

Tlie  adult  fly,  upon  emerging  from  the  puparíum,  works  its  wav 
upward  through  the  soil  or  manure  and  upon  reaching  the  air  it 
crawls  al>out  while  its  wings  expand  and  the  body  hardens  and 
assumes  its  normal  coloration.  In  a  verv  few  davs  the  female  is 
ready  to  deposit  eggs.  In  recent  experiments  at  Dallas,  Tex.,  at 
New  Orleans,  La.,  and  at  Arlington.  Va.,  it  has  been  found  that  the 
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time  between  the  emergence  of  the  adults  and  the  first  deposition  of 
eggs  is  considerably  shorter  than  was  previously  thought  to  be  the 
case.  Only  three  or  four  days  are  necessary  in  midsummer  for  the 
female  to  reach  sexual  maturity.  As  in  the  case  of  other  periods  of 
its  life  history,  so  the  preoviposition  period  is  considerably  pro- 
longed  by  the  lower  temperatures  of  spring  and  autumn.  In  mid- 
summer,  with  a  developmental  period  of  from  eight  to  ten  days  from 
egg  to  adult,  and  a  preoviposition  period  of  from  three  to  four  days, 
there  would  be  a  new  generation  started  every  11  to  14  days.  There 
is  thns  abundance  of  time  in  the  climate  of  Washington  for  the  devel- 
opment  of  10  to  12  generations  every  summer. 


Fio.  11. — Larva»,  or  maggots,  oí  the  bouse  fly.   Auout  natural  slze.    (From  Newstead.y 

The  hibernation  of  the  house  fly  is  a  subject  to  which  considerable 
attention  has  recently  been  given,  and  many  new  points  of  practical 
importante  have  come  to  light.  The  prevailing  idea  that  the  house 
fly  passes  the  winter  as  an  adult,  hiding  in  the  cracks  and  crevices  of 
buildings  and  in  straw  stacks,  etc.,  has  never  been  pro  ved  experi- 
mentally.  Messrs.  Bishopp,  Dove,  and  Parman  made  attempts  to  keep 
adults  in  large  cages  through  the  winter  of  1013-14  at  Dallas,  Tex. 
In  one  experiment  in  which  the  cage  was  kept  in  a  building  which 
was  heated  during  cold  periods  some  flies  remained  alive  for  53 
days.  In  some  experiments  carried  out  by  the  júnior  author  at  New 
Orleans  during  the  same  winter  all  the  flies  died  within  a  period 
of  30  days,  most  of  them  as  a  result  of  the  attack  of  a  parasitic 
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fungus.  Careful  experiments  conducted  at  the  experiment  farm  at 
Arlington,  Va.,  during  the  l  inter  of  1014—15  showed  that  ílies  kept 
in  unheatecl  buildings  were  killed  during  the  first  really  cold  nights 
of  the  winter.  Those  kept  in  one  of  the  greenhouses  behaved  just 
as  they  would  during  the  summer  at  similar  temperatures.  At  tem- 
peratures  of  65°  to  75°  F.  very  few  lived  longer  than  35  to  40  days. 
The  best  eonditions  were  found  in  one  of  the  large  stables  which  was 
slightly  heated,  the  temperature  ranging  from  32°  to  50°  F.  Some 


ílies  were  kept  alive  here  for  a  period  of  70  days,  a  long  period,  but 
not  suflicient  to  carry  them  through  the  winter. 

Kegular  collections  of  ílies  were  made  at  the  Arlington  fann  during 
the  winter  of  1914-15.  No  living  adult  house  ílies  were  found  after 
the  middle  of  January  until  April  30,  while  Pollenia,  which  does 
hibernate  in  the  adult  state,  could  be  found  in  buildings  ahnost  any 
tune  during  the  winter,  and  on  warm  days  they  were  found  outside. 

On  the  other  hand,  there  are  on  record  some  experiments  and  ob- 
servations  which  indicate  that  the  usual  manner  in  which  the  house 
fly  passes  the  winter  is  in  the  pupal  stage.  Bishopp,  Dove,  and  Par- 
man  succeeded  in  two  instances  in  keeping  the  species  through  the 
winter  in  the  larval  and  pupal  stages.  Three  barréis  of  heavily  in- 
íM3í>0o—  Ilull.  U7D— 15  2 
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fested  manure  were  covered  with  a  large  screen  cage  on  November 
26,  1913.  Xo  adults  emerged  after  December  27  until  April  16,  1914. 
and  others  on  May  26,  at  which  time  observations  were  discontinued. 
This  showed  that  the  house  fly  lived  in  the  larval  and  pupal  stages 
for  periods  of  from  five  to  six  months.  Tn  another  case  they  were 
kept  alive  in  the  immature  stages  from  December  16,  1913,  to  April 
4,1914.  This  was  at  Dallas,  Tex. 

CARRIAGE  OF  DI  SEA  SE. 

The  body  of  the  house  fly  is  thickly  covered  with  hairs  and  bristles 
of  varying  lengths,  and  this  is  especially  true  of  the  legs.  Thus, 
when  it  crawls  over  infécted  material  it  readilv  becomes  loaded  with 
germs,  and  subsequent  visits  to  human  foods  result  in  their  contami- 
nation.  Even  more  dangerous  than  the  transference  of  germs  on  the 
legs  and  body  of  the  fly  is  the  fact  that  bacteria  are  found  in  greater 
numbers  and  live  longer  in  the  alimentary  canal.  These  germs  are 
voided,  not  only  in  the  excrement  of  the  fly,  but  also  in  small  droplets 
of  regurgitated  matter  which  ha  ve  been  called  "  vomit  spots."  When 
we  realize  that  flies  frequent  and  feed  upon  the  most  filthy  substances 
(it  may  be  the  excreta  of  typhoid  or  dysentery  patients  or  the  dis- 
charges  of  one  suffering  from  tuberculosis),  and  that  they  may  sub- 
sequently  contaminate  human  foods  with  their  feet  or  their  excreta 
or  vomit  spots,  the  necessity  and  importance  of  house-fly  control  is 
clear. 

In  army  camps,  in  mining  camps,  and  in  great  public  works,  bring- 
ing  togcther  large  numbers  of  men  for  a  longer  or  shorter  time,  there 
is  seldom  the  proper  care  of  excreta,  and  the  carriagc  of  typhoid 
germs  from  the  latrines  and  privies  to  food  by  flies  is  common  and 
often  resulte  in  epidemics  of  typhoid  fever. 

And  such  carriage  of  typhoid  is  by  no  means  confined  to  great 
temporary  camps.  In  farmhouses  in  small  communities,  and  even 
in  badly  cared  for  portions  of  large  cities,  typhoid  germs  are  carried 
from  excrement  to  food  by  flies,  and  the  proper  supervisión  and 
treatment  of  the  breeding  places  of  the  house  fly  become  most  im- 
portant  elements  in  the  prevention  of  typhoid. 

In  the  same  way  other  intestinal  germ  diseases  are  carried  by  flies. 
Asiatic  cholera,  dysentery,  and  infantile  diarrhea  are  all  so  carried. 
Xor  are  the  discase-bearing  possibil ities  of  the  house  fly  limited  to 
intestinal  germ  diseases.  There  is  strong  eircumstantial  evidence 
that  tuberculosis,  anthrax,  yaws,  ophthalmia,  smallpox,  tropical  sore. 
and  parasitie  worms  may  be  and  are  so  carried.  Actual  laboratory 
proof  exists  in  the  case  of  a  number  of  these  diseases,  and  where 
lacking  is  replaced  by  circumstantial  evidence  amounting  almost  to 
certa  inty. 
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NATURAL  El 

The  house  fly  has  a  number  of 
house  centipede  (fig.  13)  destroys  it 
is  a  small  reddish  mite  which  fre- 
quently  covers  its  body  and  gradu- 
ully  destroys  it;  it  is  subjeet  to 
the  attacks  of  hymenopterous  para- 
sites  in  its  larval  and  pupal  condi- 
tion;  and  it  is  destroyed  by  preda- 
tory  beetles  at  the  sanie  time. 

The  most  effective  enemy  of  the 
house  fly,  houever,  is  a  fungous 
disease  known  as  Kmpusa  musca* . 
which  carries  off  flies  in  large 
numbers,  particularly  toward  the 
cióse  of  the  season.  The  epidemie 
eeases  in  December,  and,  although 
many  thousands  are  killed  by  it. 
the  reniarkable  rapidity  of  de- 
velopment  in  the  early  suinmer 
months  soon  more  than  replaees 
the  numbers  thus  destroyed. 

PREVENTIVE   AND  CONTROL 
MEASURES. 

THE  USE  OP  8CBBENS. 

A  careful  screening  of  windows 
and  doors  during  the  summer 
months,  with  the  supplementary 
use  of  sticky  fly  papers,  is  a  pre- 
ventive  measure  against  house  flies 
known  to  everyone.  As  regards 
screening  it  is  onlv  necessarv  liere 
to  emphasize  the  importance  of 
keeping  food  supplies  screened  oí* 
otherwise  covered  so  that  flies  can 
gain  no  access  to  them.  This  ap- 
plies  not  only  to  homes.  but  also  to 
stores,  restaurants.  milk  shops,  and 
the  like.  Screening  will,  of  course, 
number  of  flies.  but  at  least  it  has  ti 
of  contaminaron  of  food. 


latural  enemies.  The  common 
in  considerable  numl>ers:  there 


Fu..  I.'I.  Tin-  liou*»'  »«*n(  Ipcílf  «  N»  ii  ti  uní 
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FLY  PAPERS,  POISONS.  AND  TRAPS. 

In  the  efFort  to  destroy  flies  that  have  gained  access  to  houses  the 
use  of  sticky  fly  papers  is  very  common.  Another  way  is  to  expose 
in  shallow  djshes  a  mixture  of  formalin  and  milk  or  water,  sweetened 
with  a  little  sugar  (1  teaspoonful  of  commercial  formalin  to  1  teacup- 
ful  of  water  or  milk).  This  is  most  effective  when  no  other  liquids 
are  accessible  to  the  flies.  Formalin  diluted  in  this  manner  is  not 
poisonous  to  man  and  will  not  injure  fabrics.  In  this  respect  it  is 
much  safer  than  the  fly  poisons  containing  arsenic. 

Burning  of  fresh  pyrethrum  powder  is  also  effective  in  killing 
flies  in  rooms. 

Flytraps  may  be  used  to  advantage  in  decreasing  the  number  of 
flies.  There  are  many  kinds  on  the  market,  and  as  a  rule  the  larger 
ones  are  the  more  effective.  These  should  be.  placed  on  the  outside 
of  houses,  stores,  stables,  etc.  Bananas,  sugar  and  vinegar,  milk,  and 
beer  will  be  found  to  be  attractive  baits  under  most  circumstances. 
The  use  of  flytraps  has  been  enthusiastically  advocated  by  Prof. 
C.  F.  Hodge,  not  only  l>ecause  of  the  immediate  results,  but  because 
of  the  chances  that  the  flies  may  be  caught  before  they  lay  their  first 
batch  of  eggs,  and  thus  the  possible  number  of  future  generations 
will  Ihí  greatly  reduced.  From  what  was  said  above  in  regard  to  the 
preoviposition  period  it  will  be  apparent  that  flytraps  will  be  more 
effective  in  this  respect  during  the  spring  and  autumn  months  than 
during  midsummer. 

The  use  of  fly  papers,  poisons,  and  traps  are  at  best  only  temporary 
measures.  The  most  logical  method  of  abating  the  nuisance  is  the 
elimination  or  treatment  of  all  breeding  places.  It  would  appear 
from  what  we  know  of  the  life  historv  and  habits  of  the  common 
house  fly  that  it  is  perfectly  feasible  for  cities  and  towns  to  reduce 
the  niimbers  of  these  annoying  and  dangerous  insects  so  greatly  as 
to  render  them  of  comparatively  slight  account. 

CONSTRUCTION  AND  CARE  OF  STABLES. 

In  formulating  rules  for  the  construction  and  care  of  stables  and 
the  disposal  of  manure  the  following  points  must  l>e  taken  into  con- 
sideration.  In  the  first  place,  the  ground  of  soil-floor  stables  may 
offer  a  suitable  place  for  the  development  of  fly  larva».  The  larva» 
will  migrate  from  the  manure  to  the  soil  and  continué  their  growth 
in  the  moist  ground.  This  takes  place  to  some  extent  even  when  the 
manure  is  removed  from  the  stables  every  day.  Even  wooden  floors 
are  not  entirely  satisfactory  unless  they  are  perfectly  water-tight. 
since  larva*  will  crawl  through  the  cracks  and  continué  their  develop- 
ment in  the  moist  ground  below.  Water-tight  floors  of  concrete  or 
masonry  are  therefore  desirable. 
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Flies  ha  ve  been  found  to  breed  in  surprising  numbers  in  small 
accumulations  oí  material  in  the  cornersof  feed  troughsand  mangers, 
and  it  is  important  that  such  places  be  kept  clean. 

FLY-TIGHT  MANURB  PITS  OR  BINS. 

The  Bureau  of  Entomology  has  for  some  years  advised  that 
manure  from  horse  stables  be  kept  in  fly-tight  pits  or  bins.  Such 
pits  can  be  built  in  or  attached  to  the  stable  so  that  manure  can  be 
easily  thrown  in  at  the  time  of  cleaning'and  so  constructed  that  the 
manure  can  be  readily  removed.  The  essential  point  is  that  flies  be 
prevented  from  reaching  the  manure,  and  for  this  reason  the  pit 
or  bin  must  be  tightly  constructed  and  the  lid  kept  closed  except 
when  the  manure  is  being  thrown  in  or  removed.  There  is  no  doubt 
as  to  the  effectiveness  of  this  method  when  the  necessary  precautions 
are  taken,  especially  if  the  manure  is  removed  at  frequent  intervals. 

FREQUENCY  WITH  WHICH  MANURE  8H0ULD  BE  REMOVED. 

Another  point  must  be  considered  in  deciding  the  question  as  to 
how  often  the  manure  should  be  removed.  In  this  connection  it 
should  be  borne  in  mind  that  when  the  larva?  have  fínished  feeding, 
they  will  often  lea  ve  the  manure  and  pupate  in  the  ground  below 
or  crawl  some  distance  away  to  pupate  in  débris  under  boards  or 
stones  and  the  like.  Henee  the  manure  should  be  removed  before 
the  larva?  reach  the  migratory  stage;  that  is  to  say,  removal  is  neces- 
sary every  three  days,  and  certainly  not  less  frequently  than  twice 
per  week  during  the  sunimer  months.  A  series  of  orders  issued  in 
190G  by  the  Health  Department  of  the  District  of  Columbia,  on  the 
authority  of  the  Commissioners  of  the  District,  covers  most  of  these 
points,  and  these  orders,  which  may  well  serve  as  a  model  to  other 
communities  desiring  to  undertake  similar  measures,  may  be  briefly 
condensed  as  follows: 

HEALTH  OFFICE  REGULA TION8  FOR  CONTROL  OF  HOUSE  FLIES  IN  CITIES. 

All  stalls  in  which  animáis  are  kept  shall  have  the  surface  of  the 
ground  covered  with  a  water-tight  floor.  Every  person  oceupying 
a  building  where  domestic  animáis  are  kept  shall  maintain  in  con- 
nection therewith  a  bin  or  pit  for  the  reception  of  manure  and, 
pending  the  removal  from  the  premises  of  the  manure  from  the 
animal  or  animáis,  shall  place  such  manure  in  said  bin  or  pit.  This 
bin  shall  be  so  constructed  as  to  exelude  rain  water  and  shall  in 
sil  other  respeets  be  water-tight,  except  as  it  may  be  connected  with 
the  public  sewer.  It  shall  be  provided  with  a  suitahle  cover  and 
constructed  so  as  to  prevent  the  ingress  and  egress  of  flies.  \o  per- 
son  owning  a  stable  shall  keep  any  manure  or  permit  any  manure 
to  be  kept  in  or  upon  any  portion  of  the  premises  other  than  the  bin 
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or  pit  described,  ñor  shall  he  allow  any  such  bin  or  pit  to  be  over- 
filled  or  needlessly  uncovered.  Horse  manure  may  be  kept  tightly 
íammed  into  well-covered  barréis  for  the  purpose  of  removal  in 
such  barréis.  Every  person  keeping  manure  in  the  more  densely 
populated  parts  of  the  üistrict  shall  cause  all  such  manure  to  be 
removed  from  the  premises  at  least  twice  every  week  between  June  1 
and  October  31,  and  at  least  once  every  week  l>etween  November  1 
and  May  31  of  the  following  year.  No  person  shall  remove  or 
transport  any  manure  over  any  public  highway  in  any  of  the  more 
densely  populated  parts  of  the  District  except  in  a  tight  vehicle, 
which.  if  not  inclosed,  must  be  eífectuallv  covered  with  canvas,  so  as 
to  prevent  the  manure  from  being  dropped.  No  person  shall  deposit 
manure  removed  from  the  bins  or  pits  within  any  of  the  more 
densely  populated  parts  of  the  District  without  a  permit  from  the 
health  officer.  Any  person  violating  any  of  the  provisions  shall, 
upon  conviction  thereof,  be  punished  by  a  fine  of  not  more  than  $40 
for  each  offense. 

Not  only  must  horse  stables  be  cared  for,  but  chicken  yards.  pig- 
geries,  and  garbage  receptacles  as  well.  In  cities,  with  better  methods 
of  disposal  of  garbage  and  with  the  lessening  of  the  number  of 
horses  and  horse  stables  consequent  upon  electric  street  railways, 
bicycles,  and  automobiles,  the  time  may  come,  and  before  very  long, 
when  window  screens  mav  l>e  discarded. 

DISPOSAL  OF  MANURE  IN  BUBAL  AND  SUBUBBAN  DI8TRICTS. 

The  control  of  flies  in  rural  and  suburban  districts  offers  a  much 
more  difficult  problem.  Ilere  it  is  out  of  the  question  to  remove  all 
manure  from  the  premises  twice  a  week.  The  problem  is  rather  to 
find  some  method  of  disposal  or  storage  which  will  conserve  the 
fertilizing  valué  of  the  manure  and  at  the  same  time  prevent  all  flies 
from  breeding  or  destroy  such  as  do  breed  there. 

With  this  idea  in  mind  it  has  been  recommended  that  stable 
manure  be  removed  every  morning  and  hauled  out  at  once  and  spread 
rather  thinly  on  the  fields.  This  procedure  is  advisable  from  the 
point  of  view  of  getting  the  máximum  fertilizing  valué  from  the 
manure.  Immediate  spreading  on  the  fields  is  said  largely  to  prevent 
the  loss  of  plant  food  which  occurs  when  manure  is  allowed  to  stand 
in  heaps  for  a  long  time.  This  method  will  be  effective  in  preventing 
the  breeding  of  flies  only  if  the  manure  is  hauled  out  promptly  every 
morning  and  spread  thinly  so  that  it  will  dry.  since  it  is  unfavorable 
for  fly  development  in  dessicated  condition.  Removal  every  three  or 
four  davs  will  not  be  sufficient.  Observations  have  shown  that  if 
manure  becomes  ílvblown,  and  the  maggots  attain  a  fairly  good  size 
before  the  manure  is  scattered  on  the  fields,  they  can  continué  their 
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development  and  will  pupate  in  the  ground.  A  f  urther  objection  is 
that  during  the  summer  months,  when  fly  breeding  is  going  on  niost 
actively,  the  agriculturist  is  also  busy  and  can  seldom  spare  the  time 
orthe  teams  to  carry  out  such  a  program  regularly. 

CHEMICAL  TREATMENT  OF  MANURE  TO  DESTROY  FLY  MAGGOTS. 

The  general  practice  is,  therefore,  to  remove  maimre  and  keep  it 
in  heaps  located  as  a  rule  very  near  the  stables.  How  can  fly  breed- 
ing be  prevented  in  such  accumulations?  As  a  result  of  recent  in- 
vestigations  it  is  now  possible  to  point  out  two  methods  which  are 
practical  and  effective. 

The  first  is  the  treatment  of  the  manure  pile  with  chemical  sub- 
stances which  will  kill  the  eggs  and  maggots  of  the  house  fly.  The 
Bureau  of  Entomology,  in  cooperation  with  the  Bureau  of  Chemistry 
and  the  Bureau  of  Plant  Industry,  has  conducted  a  series  of  experi- 
ments  during  the  last  two  years  in  which  a  large  number  of  chem- 
icals  were  applied  to  infested  manure  and  observations  made  not 
only  on  their  efficiency  in  killing  the  maggots,  but  also  as  to  their 
effect  on  the  chemical  composition  and  bacterial  flora  of  the  manure. 
The  object  was  to  find  some  cheap  chemical  which  would  be  eífective 
in  destroying  the  fly  larva?  and  at  the  same  time  would  not  reduce 
the  fertilizing  valué  of  the  manure. 

TREATMENT  WITH  HELLEBORE. 

Of  the  numerous  substances  tried,  the  one  which  seems  best  to 
fulfill  these  conditions  is  powdered  hellebore.  Some  of  the  powdered 
hellebore  in  use  is  prepared  from  the  roots  of  a  plant  which  botan- 
ists  know  as  Veratrum  viride*  and  which  is  popularly  known  as 
Indian  polk  or  itch  weed.  It  is  common  in  wet  grounds  and  is  of 
wide  distnbution  in  the  United  States.  The  European  species  of 
this  plant.  Veratrum  álbum,  however,  furnishes  the  bulk  of  the  sup- 
ply.  Hellebore  contains  a  number  of  chemical  compounds  known  as 
alkaloids.  Alkaloids  are  organic  substances.  of  which  quinine,  mor- 
phine,  and  cocaine  may  l>e  mentioned  as  examples,  which  act  very 
intensely  on  the  animal  body.  For  the  treatment  of  manure  a  water 
extract  of  the  hellebore  is  prepared  by  adding  h  pound  of  the  powder 
to  every  10  gallón s  of  water,  and  after  stirring  it  is  allowed  to  stand 
24  hours.  The  stock  mixture  thus  prepared  is  sprinkled  over  the 
manure  at  the  rate  of  10  gallons  to  every  8  hushels  (10  cubic  feet) 
of  manure.  From  the  result  of  1*2  experiments  with  manure  piles 
treated  under  natural  conditions  it  appears  that  such  treatment 
results  in  the  destruction  of  from  88  to  Oí)  per  cent  of  the  fly  larva». 
Amounts  of  hellel>ore  less  than  J  pound  to  every  8  bushels  of  manure 
are  not  so  effective,  while  stronger  applications  will,  of  course,  give 
somewhat  better  results. 
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Bacteriological  studies  of  the  treated  piles  proved  that  the  bacteria 
were  not  injured  ñor  their  development  retarded,and  chemical  analy- 
sis  showed  that  the  composition  of  the  manure  was  una  Iterad.  Fur- 
thermore,  se  vera  1  field  tests  were  made  in  growing  cabbages,  turnips, 
lettuce,  potatoes,  wheat,  and  a  few  other  crops  on  plats  which  had 
been  fertilized  with  hellebore-treated  manure,  with  the  result  that 
there  appeared  no  injury  whatever  that  could  be  ascribed  to  the  use 
of  this  substance.  The  only  possible  objection  to  the  use  of  hellebore 
seems  to  be  the  possibility  of  poisoning  farm  animáis,  as  might 
happen  if,  for  example,  the  barrel  or  tank  in  which  the  stock  solutíon 
was  preparad  were  left  uncovered  in  an  accessible  place.  It  is  quite 
safe  to  say  that  chickens  will  not  be  injured  by  pecking  at  hellebore- 
treated  manure.  This  has  been  tested  carafully.  Hellebore  can  be 
obtained  both  in  ground  and  powdered  form,  but  the  powdered  form 
gives  the  best  results  in  the  destruction  of  fly  larva».  It  costs  from 
12  to  16  cents  per  pound  and  under  normal  conditions  can  be  obtained 
in  large  lots  for  10  cents  or  less  per  pound.  It  is  estimated  that  the 
cost  of  treating  horse  manura  with  hellebore  will  be  a  little  over  1 
cent  for  every  2  bushels.  It  will  be  of  interest  to  the  agriculturist  to 
know  that  in  applying  hellebore  to  manure  he  is  adding  a  substance 
which  contains  fully  1  per  cent  of  nitrogen. 

TRKATMKNT  WITH  POWDKRKI)  HOKAX. 

Another  chemical  found  to  be  even  more  eífective  as  a  larvicide  is 
powdered  bórax.  This  is  an  inorganic  substance,  available  in  com- 
mercial  form  in  all  parts  of  the  country.  It  has  the  advantage  of 
being  comparatively  nontoxic  and  noninflammable  and  is  easily 
transported  and  handled.  The  minimum  amount  necessary  to  kill  fly 
larva*  was  found  to  be  0.62  pound  per  8  bushels  of  manure,  or  about 
t  pound  per  16  cubic  feet.  Best  results  were  obtained  when  the 
bórax  was  applied  in  solution,  or  when  water  was  sprinkled  on  after 
the  bórax  had  been  scattered  evenly  over  the  pile.  Bórax  is  not  only 
eífective  in  killing  the  larva*,  but  when  it  comes  in  contact  with  the 
eggs  it  exerts  a  toxic  action  which  prevents  them  from  hatching. 
When  applied  at  the  rate  of  1  pound  to  16  cubic  feet  it  was  found  to 
kill  about  00  per  rent  of  the  larva*,  heavier  applications  killing  from 
OS  to  00  per  cent. 

Bórax  had  no  injurióos  effect  on  the  composition  of  the  manure: 
in  fact,  in  some  cases  the  ammonia  and  water-soluble  nitrogen  seemed 
to  be  increased :  ñor  was  there  any  permanent  decrease  in  the  number 
of  bacteria.  Borax-treated  manure  was  less  subjcct  to  the  growth  of 
molds  and  consequent  firefanging.  Now,  although  bórax  does  not 
have  any  doleterious  eífect  on  the  chemical  composition  of  manure. 
yet  when  added  to  the  soil  with  the  manure  it  acts  directly  on  plants, 
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and  large  applications  will  cause  considerable  injury.  On  the  other 
hand,  certain  investigutors  have  shown  that  small  amounts  of  bórax 
have  a  stimulating  effect.  The  question  is,  therefore,  whether  any 
injury  to  plants  will  result  from  the  applícation  of  manure  treated 
at  the  ra  te  of  1  pound  per  16  cubic  feet.  To  answer  this  point 
numerous  tests  were  carried  out,  both  in  the  greenhouse  and  under 
field  conditions,  using  borax-treated  manure  for  ftrtilizing  a  number 
of  different  crops,  such  as  wheat,  potatoes,  peas,  beans,  lettuce,  and 
others.  As  far  as  these  experiments  have  gone  they  indícate  that  if 
manure  so  treated  is  applied  at  a  rate  of  not  more  than  15  tons  per 
acre  no  injury,  as  a  rule,  will  follow.  However,  some  plants  are 
more  sensitive  to  the  presence  of  bórax  than  others,  and  the  effects 
are  more  noticeable  on  some  soils  than  on  others.  All  crops  have 
not  been  tested,  ñor  has  the  cumulative  effect  of  bórax  treatment 
been  worked  out.  It  is  necessary,  therefore,  to  repeat  the  warning 
issued  in  connection  with  a  previous  bulletin  on  this  subject,  that 
great  care  should  be  exercised  in  the  application  of  bórax,  so  that  the 
manure  will  never  receive  more  than  1  pound  for  every  1G  cubic 
feet  and  that  not  more  than  15  tons  of  manure  so  treated  should  be 
applied  to  the  acre. 

THE    BEST    SÜUSTANCE  FOB  THEATMFNT  OF    MANURE   1ÜTKXDKD   FOR   VHK    A8  A 

FERTIL  IZER. 

In  view  of  the  possible  injury  from  the  bórax  treatment  as  a  result 
of  carelessness  in  applying  it,  or  from  other  unforeseen  conditions,  it 
is  to  be  recommended  that  horse  manure  and  other  farmyard 
manures  which  are  to  be  used  as  fertilizer  should  be  treated  with 
hellebore.  Bórax,  on  the  other  hand,  is  such  a  good  larvicide  that 
it  can  be  used  with  advantage  on  the  ground  of  soil-floor  stables,  in 
privies,  on  refuse  piles,  and  on  any  accumulations  of  fermenting 
organic  matter  which  are  not  to  be  used  for  fertilizing  purposes. 

Of  course  there  are  a  number  of  other  insecticides  which  are 
effective  against  fly  larva?.  Potassium  cyanid,  Paris  green,  arsenite 
of  soda,  etc.,  are  effective,  but  they  are  hardly  to  be  recommended  for 
general  use  because  of  their  extremely  poisonous  nature.  Others, 
like  pyridine,  aniline,  and  nitrobenzene  emulsión,  are  rather  too 
expensive  when  used  in  amounts  necessary  to  kill  the  maggots. 

MAGGOT  TRAP  FOR  DB8TRUCTION  OF  FLY  LARVA  FROM  HORSE  MANURE. 

The  second  method  of  handling  manure  is  one  which  does  not  re- 
quire  the  application  of  chemicals.  It  is  based  on  the  f act  mentioned 
on  page  7  that  the  larva*  of  the  house  fly,  when  about  readv  to 
pupate,  show  a  very  strong  tendency  to  migrate.  They  lea  ve  the  spot 
where  they  have  been  feeding  and  crawl  about  in  search  of  a  suitable 
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place  for  pupation.  This  migration  takes  place  mostly  at  night,  and 
the  larva?  sometimes  crawl  considerable  distances  awav  from  the  ma- 
nure  pile.  Now  it  is  possible  by  means  of  a  very  simple  arrangement 
called  a  maggot  trap  to  destroy  fully  99  per  cent  of  all  maggots 
breeding  in  a  given  lot  of  manure.  A  successful  maggot  trap  which 
the  Maryland  Agricultural  College  constructed  at  the  college  barn 
last  year  is  shown  in  figure  14.  The  trap  was  designed  by  the  júnior 
author  and  constructed  under  his  supervisión.  The  manure,  instead 
of  being  thrown  on  the  ground,  is  heaped  carefully  on  a  slatted  plat- 
form, which  stands  about  1  foot  high.  This  particular  platform  meas- 


Fio.  14. — A  mnppot  trnp  for  house-fly  control.  Vlew  of  the  maggot  trap,  showlng  the 
concrete  basln  containlng  water  in  which  larva?  are  drowneri!,  and  the  wooden  plat- 
form on  which  manun»  I»  heap<d.     (From  Iliitchlson.l 


ures  10  by  20  feet.  There  are  six  2  by  4  pieces  runniug  lengthwise 
2  feet  apart.  Across  these  are  nailed  L-inch  strips  with  J  to  1 
inch  spaces  between  them.  The  wooden  platform  stands  on  a  con- 
crete floor,  and  a  rim  or  wall  of  concrete  4  inches  high  surrounds  the 
floor.  The  íloor  slopes  a  little  toward  one  córner,  from  which  a  pipe 
leads  to  a  small  cistern  near  by.  This  pipe  is  plugged  with  a  stopper 
of  soft  wood,  and  the  concrete  floor  is  filled  with  water  to  a  depth 
of  1  inch  in  the  shallowest  part.  The  manure  is  then  heaped  on  the 
platform  each  morning  when  it  is  removed  from  the  stable.  Flies 
will  lay  their  eggs  on  the  manure  as  usual,  but  the  maggots.  when 
they  have  finished  feeding  and  begin  to  migrate,  crawl  out  of  the 
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manure,  drop  into  the  water  below.  and  are  drowned.  Each  week 
the  plug  is  removed  from  the  pipe,  and  all  the  maggots  are  washed 
into  the  cistern.  The  floor  is  then  cleaned  of  any  solid  partióles  by 
means  of  a  long-handled  stable  brooni  or  by  a  strong  stream  of  water 
froni  a  hose.  The  pipe  being  again  plugged,  the  floor  is  again  partly 
filled  with  water  and  the  trap  is  ready  for  another  week's  catch.  A 
platform  of  this  size  will  hold  the  manure  aceumulating  from  four 
horses  during  the  period  of  four  months,  or  about  20  days'  accumula- 
tion  from  25  horses,  if  the  heap  is  well  built  and  made  at  least  5  feet 

h,g!1' 

Kxperienee  with  maggot  traps  has  brought  out  the  following 
points:  In  the  first  place,  the  trap  is  more  effective  when  the  manure 
is  kept  compactly  heaped  and  well  moist.  This  is  to  be  explained  by 
the  fact  that  the  larva?  seek  a  comparativelv  drv  place  in  which  to 


Fiu.  13. — Imagluary  cross  section  of  an  arrangenient  sujígested  for  use  wliere  manure  pro- 
duction  is  large.  o,  I'ump  ;  c,  conente  floor  and  walls  of  datern  ;  o,  outlet  pipes  leadin^ 
ír.ini  flocr  of  mngt;ot  trap  to  cistern:  p,  platform  maggot  trap:  t.  eisti-ru  for  llquid 
manure;  y.  ground  level.    (From  Hutchlson.) 


pupate,  and  crawl  away  from  wet  manure.  A  cistern  should  be  built 
cióse  to  the  trap,  and  a  pump  fitted  so  that  liquids  can  be  pumped 
onto  the  heap.  (Fig.  15.)  Each  day,  after  the  litter  from  the  stable 
has  been  thrown  on  the  heap.  just  enough  water  should  be  added  to 
moisten  it  thoroughly  without  causing  leaching.  The  ideal  arrange- 
ment  would  be  to  have  water-tight  floors  in  the  stalls  and  drains 
leading  to  the  cistern.  The  liquid  manure  collecting  in  the  cistern 
could  be  pumped  on  the  manure  heap.  thus  not  onlv  maintaining  the 
moisture  contení  necessary  to  insure  the  greatest  amount  of  migra- 
tion,  but  also  adding  to  the  manure  the  valuable  constituents  of  the 
uriñe.  It  happens,  too,  that  keeping  the  manure  carefully  heaped 
and  watered  promotes  the  anaerobio  fermentation  and  tends  to 
prevent  to  some  degree  the  loss  of  ammonia  and  gaseous  nitrogen. 

In  the  second  place  the  platform  should  stand  not  less  than  1  foot 
above  the  concrete  floor.  This  is  to  facilítate  cleaning  the  iloor  of 
maggots  and  the  débris  which  unavoidablv  accumulatefl  there.  The 
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floor  should  be  cleaned  at  least  once  a  week,  and  all  liquids  run  into 
the  cistern,  in  order  to  prevent  mosquitoes  from  breeding  ín  the 
water  in  the  floor  of  the  trap.  A  thin  film  of  oil  can  be  used  to  pre- 
vent mosquito  breeding  in  the  cistern. 

A  third  point  of  importance  is  that  oíd  manure  is  unfavorable  for 
fly  breeding.  Experiments  have  shown  that  after  manure  has  been 
standing  on  a  maggot  trap  for  eight  to  ten  days  it  is  practically  free 
from  maggots,  and  no  more  will  appear  in  it.  This  means  that  a 
given  lot  of  manure  need  remain  on  the  maggot  trap  for  only  10 
days  in  order  to  prevent  any  breeding  taking  place  in  it. 

The  maggot  trap  is  simple,  easily  constructed,  and  cheap.  Prac- 
tically the  only  cost  is  the  initial  one  for  the  construction.  Very 
little  extra  labor  is  required  to  opérate  it.  Only  a  few  minutes  each 
day  are  necessary  to  water  the  manure  after  the  stable  cleanings  have 
been  added  to  the  heap.  Cleaning  the  floor  to  dispose  of  the  maggots 
and  to  prevent  mosquito  breeding  will  take  about  half  an  hour  once 
a  week. 

That  the  maggot  trap  is  effective  has  been  shown  by  the  júnior 
author's  observations  at  the  Maryland  Agricultural  College.  It  was 
found  that  the  trap  destroyed  99  per  cent  of  the  larva*  breeding  there 
and  that  the  number  of  flies  at  the  bam  and  around  the  college 
kitchen  was  reduced  from  67  to  TC  per  cent.  That  the  reduction  in 
the  prevalence  of  flies  was  not  equal  to  the  percentage  of  larva»  de- 
stroyed was  ascribed  to  the  fact  that  several  other  piles  of  untreated 
manure  were  breeding  out  flies  at  near-by  stables,  from  which  places 
thev  were  attracted  to  the  bam  and  kitchen. 

Maggot  traps  may  be  constructed  in  almost  any  size  and  to  suit 
almost  any  conditions,  and  appear  to  be  especially  adapted  to  meet 
the  problem  of  fly  control  under  rural  conditions. 

TREATMENT  OF  MISCELLANEOUS  BREEDING  PLACES. 

Tt  is  just  as  true  under  farm  conditions  as  in  cities  that  breeding 
places  other  than  horse  manure  must  be  attended  to.  Garbage  nmst 
be  disposed  of,  hog  and  poultry  manure  must  be  cared  for,  and  espe- 
cially on  dairy  farms  it  is  extremely  important  that  every  precaution 
be  taken  to  prevent  the  contaminaron  of  milk  by  flies.  Care  and 
cleanliness,  combined  with  some  of  the  arrangements  just  described. 
will  measureably  affect  the  fly  nuisance  in  neighboring  buildings. 

SEWAGE  DISPOSAL  IN  RELATION  TO  THE  PREVENTION  OF  FLT-BORNE  DISEASES. 

In  the  consideration  of  these  measures  we  have  not  touched  upon 
the  remedies  for  house  flies  breeding  in  human  cxcmnent.  On 
account  of  the  danger  of  the  carriage  of  typhoid  fever,  the  dropping 
of  human  excrement  in  the  open  in  cities  or  towns,  either  in  vacant 
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lots  or  in  dark  alleyways,  should  be  made  a  misdemeanor,  and  the 
same  care  should  be  taken  by  the  sanitary  authorities  to  remove  or 
cover  up  such  depositions  as  is  taken  in  the  removal  of  the  bodies  of 
dead  animáis.  For  modern  methods  of  sewage  disposal  adapted  for 
farm  use  one  should  consult  Department  Bulletin  No.  57,  which  may 
be  obtained  from  the  Superintendent  of  Documents  for  10  cents.  In 
the  absence  of  modern  methods  of  sewage  disposal  absolutely  sani- 
tary privies  are  prime  necessities,  whether  in  towns  or  on  farms. 
Directions  for  the  building  and  caring  for  such  privies  will  be  found 
in  Farmers'  Bulletin  No.  463.  The  box  privy  is  always  a  nuisance 
from  many  points  of  view,  and  is  undoubtedly  dangerous  as  a  breeder 
of  flies  which  may  carry  the  germs  of  intestinal  diseases.  The  dry- 
earth  treatment  of  privies  is  unsatisfactory.  No  box  privy  should 
be  permitted  to  exist  unless  it  is  thoroughly  and  regula rly  treated 
with  some  effective  larvicide.  Since  the  fecal  matter  in  such  privies 
is  seldom  used  for  fertilizing  purposes  it  may  well  be  treated  liber- 
ally  with  bórax.  The  powdered  bórax  may  be  scattered  over  the 
exposed  surface  so  as  to  whiten  it.  An  application  two  or  three 
times  a  wreek  during  the  fly  season  ought  to  prevent  all  fly  breeding 
in  such  matter. 

WHAT  COMMUNITIES  CAN  DO  TO  ELIMINATE  HOUSE  FLIES. 

Antifly  crusades  have  been  very  numerous  in  recent  years,  and 
some  have  been  noteworthy  both  as  to  methods  and  results.  However, 
it  will  not  be  amiss  here  to  emphasize  the  importance  of  concerted, 
organized  effort  on  the  part  of  whole  communities,  not  only  cities, 
but  suburban  and  rural  neighborhoods  as  well.  By  the  most  pains- 
taking  care  one  may  prevent  all  fly  breeding  on  his  premises,  but  it 
will  avail  him  little  if  his  neighbors  are  not  equally  careful.  Some 
sort  of  cooperation  is  necessary.  One  of  the  first  and  most  important 
elements  in  any  antifly  crusade  is  a  vigorous  and  continued  educa- 
tional  campaign.  It  has  been  the  experience  of  those  who  have  un- 
dertaken  such  crusades  that  people  generally  regard  the  fly  as  a  some- 
what  harmless  nuisance  and  that  the  first  work  of  the  campaign  was 
to  bring  the  people  to  a  realization  of  the  dangers  from  flies  and  the 
possibility  of  getting  rid  of  them.  In  the  educational  campaign 
every  possible  means  of  publicity  can  be  employed,  including  news- 
papers,  lectures,  moving  pictures,  posters,  handbills,  cartoons,  in- 
struction  in  schools,  etc. 

The  antifly  crusade  is  a  matter  of  public  intcrest  and  should  be 
supported  by  the  community  as  a  Whole  and  engineered  by  the  health 
officers.  But  health  officers  can  do  little  toward  the  necessary  work 
of  inspection  and  elimination  without  funds,  and  therefore  the  sup- 
port  of  the  campaign  must  manifest  itself  in  increased  appropriations 
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for  public-health  work.  The  exaniple  of  York  Yillage,  Me.,  is  one 
to  be  emulated.  The  appropriation  for  health  work  in  that  city 
amounts  to  about  $1  per  capita  per  year — the  largest  per  capita  ex- 
penditure  for  public-health  work  of  any  community  in  the  United 
States.  Very  often  it  is  lack  of  funds  which  prevenís  the  health  offi- 
cers  from  taking  the  initiative  in  the  antifly  crusades,  and  there  mnst 
necessarily  be  much  agitation  and  education  before  they  can  profit- 
ably  take  up  the  work.  Right  here  lies  a  field  for  civic  associations. 
women's  clubs,  boards  of  trade,  etc.,  to  exercise  their  best  energy, 
initiative,  and  lcadership. 
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VARIETIES  OF  HARD  SPRING  WHEAT. 

\  "*  ■  *■» 

By  Cabixtow  11.  Ball,  AffronomM  in  ChorffC,  and  J.  Allen  Clabk,  Svicntiflc  * 

Aasistant,  Western  Wheat  tnvestigationx.  \^ 

INTRODÜCTION. 

This  paper  deals  with  the  varieties  of  hard  spring  wheat,  both 
common  and  durum.  What  they  are,  how  and  when  they  carne  to  be, 
and  how  to  tell  theni  apart  are  stated  elearly.  The  particular  sec- 
tions  and  districts  to  which  thev  are  suited  are  shown. 

Very  few  popular  descriptions  of  wheat  varieties  have  been  avail- 
able  in  the  past.  Consequently,  farmers  have  had  little  chance  to  be- 
come  acquainted  with  the  differences  between  varieties. 

Farmers  have  been  urged  to  keep  their  varieties  puré.  In  order 
to  do  this  they  must  be  able  to  know  what  a  variety  really  lookfi  like. 

They  have  been  advised  to  grow  only  one  variety  in  a  community. 
But  not  always  were  they  told  what  variety  was  best  and  why. 

It  is  not  always  easy  to  recognize  a  variety  from  its  description. 
Often  two  varieties  reallv  different  look  verv  much  alike.  Some- 

•»  w 

times  the  visible  difference  is  verv  small.  Sometimes  there  is  no 
visible  difference  at  all,  although  there  is  a  real  difference  in  yield- 
ing  power. 

Unfavorable  weather  conditions  often  chango  the  appearance  of  a 
variety  very  much.  Droughts  reduce  the  height.  bleach  the  colors, 
and  shrink  the  kernel.  Wet  weather  mav  increase  the  heiffht  above 
the  a  vera  ge  and  change  the  color  of  the  spike  and  chaff.  Attacks  of 
rust  and  other  diseases  also  cause  changes  in  appearance. 
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It  is  hoped  that  this  bulletin  may  help  the  northern  Plains  farmer 
to  know — 

(1)  The  dlfferenees  that  exist  hetween  different  groups  of  wheat. 

(2)  The  real  varJeties  that  are  foliad  ln  eueh  of  these  groups. 

(3)  What  varieties  or  group  of  varietles  are  best  suited  for  grmving  iu  hls 
eoniraanity. 

The  spring-wheat  crop  is  important  in  the  l'nited  States.  Xearly 
OVN^  one-third  of  our  im- 

T>    t  -  *i  *  *  i  ?      •>  !  5  »  n  n  »  3í     mense  crop  is  spring 

wheat.  Most  of  this 
third  is  grown  in 
the  northern  Plains 
área,  including  Min- 
nesota. 

Figure  1  shows 
how  m  u  c  h  spring 
wheat  has  be en 
grown  in  the  United 
States  each  vear  for 
25  vears.  It  shows 
also,  for  comparison, 
how  mnch  wheat, 
winter  and  spring 
combined,  is  grown 
here,  and  how  much 
the  world  grows. 

Where  we  grow 
our  spring  wheat  is 
shown  later.  (See 
figs.  G  and  7.) 

MASS  VARIETIES 
AND  PURE  LINES. 

Much  attention  is 
being  given  nowa- 
days  to  improved  va- 
rieties of  farm  crops. 
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PIO.  1. — Dlagram  showing  the  milllons  of  bushels  of  sprlns 
whoat  grown  in  the  l'nited  States,  compared  with  the 
total  whoat  productlon  in  the  T'nited  States  and  in  the 
world,  for  the  years  1800  to  1014,  inclusive. 


It  is  verv  difficult  to  tell  just  what  is  meant  by  the  word  variety;  in 
fact,  it  means  different  things  to  different  people.  In  general,  it 
means  a  collection  of  plants  in  which  all  the  individuáis  are  alike  in 
appearanre,  including  form,  size,  color,  and  other  visible  characters. 

Within  such  a  variety  usually  there  are  many  strains  which,  though 
looking  alike,  ha  ve  different  abilities  and,  therefore,  different  valúes. 
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We  know  that  two  persons  who  look  very  much  alike  often  have 
very  different  inclinations  and  abilities.   So,  too,  with  similar  plants. 

What  makes  the  differences  in  the  yielding  ability  of  the  different 
races  found  in  any  ordinarv  variety  is  not  known.  It  has  not  been 
determined  aecurately  in  most  cases.  One  may'  be  inore  drmight  re- 
sistant,  another  more  rust  resistant,  a  third  more  cold  resistant,  a 
fourth  simply  a  better  yielder,  and  so  on.  An  ordinarv  variety. 
probably  composed  of  many  such  races,  we  cali  a  mass  variety. 

Each  single  plant  grows  from  a  single  seed.  If  the  crop  is  selí- 
fertilized.  that  is,  if  each  flower  is  fertilized  with  its  own  pollen, 
each  seed  is  puré  and  will  produce  a  puré  plant.  Wheat  normally  is 
a  sel f -fertilized  crop.  If  seed  from  such  a  puré  plant  or  from  one  of 
its  heads  is  thrashed  separa telv  and  sown,  its  descendants  will  be 
what  is  called  a  puré  line.  Other  ñames  for  the  same  thing  are  puré 
strain,  puré  race,  and  pedigreed  variety.  A  race  founded  thus  <»n  one 
puré  plant  remains  a  puré  line  just  as  long  as  it  continúes  to  be  self 
fertilized  and  is  kept  free  from  mixture  with  the  seed  of  other  races 
or  varieties. 

In  open-fertilized  crops,  such  as  corn,  rve,  etc.,  where  each  flower 
usually  is  fertilized  by  pollen  from  another  flower,  and  often  from 
another  plant.  puré  lines  can  be  obtained  only  by  separating  single 
puré  plants  and  compelling  thein  to  self-fertilizc.  This  is  done  by 
covering  the  ears  or  heads  with  a  paper  sack  or  by  growing  the  plant 
at  a  distance  from  other  plants  of  its  kind.  Puré  lines  thus  obtained 
can  be  kept  puré  only  by  the  same  means. 

In  anv  mass  varietv  there  mav  be  severa  1  races.  Some  of  these 
are  likely  to  be  good  yielders  and  some  to  be  poor  yiehlers. 

Plants  belonging  to  different  races  often  can  not  be  told  apart  by 
outwMid  appearance.  In  any  field  there  will  be  many  plants  which 
belonir  to  one  race,  whether  the  number  of  races  l»e  few  or  manv. 
Henee,  in  finding  the  high-yielding  races  in  the  mixture,  the  breeder 
must  choose  a  large  number  of  plants  in  order  to  be  su  re  he  gets  some 
of  each  race.  líe  then  grows  their  descendants  separately  until  the 
experimenta  show  how  many  races  he  has  and  which  are  the  best. 

These  best  ones  are  increased  until  the  quantity  of  seed  is  sullicient 
and  then,  through  various  channels,  they  are  carried  out  to  the 
farms.  Since  they  were  selected  for  yielding  power,  it  follows  that 
any  races  worth  keeping  must  be  better  yieldei*s  than  the  mixture  of 
got  d  and  poor  races  from  which  they  were  taken. 

The  foregoing  discussion  of  mass  varieties  and  puré  lines  is  given 
in  order  that  the  two  kinds  of  varieties  may  be  understood  and  the 
greater  valué  of  good,  puré  lines  be  recognized. 

Most  of  the  varieties  discussed  in  this  bulletin  are  mass  varieties. 
Others  are.  or  were,  puré  lines.    Many  of  the  mass  varieties  grown 
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i ii  tlie  spring-wheat  section  are  mixed  with  other  varieties.  Some  of 
the  puro  lines,  too,  have  become  mixed  with  other  races  or  other 
varieties  since  they  were  first  distributed.  In  most  cases  these  mix- 
tures are  not  serious  enough  to  change  varietal  results. 

COMMON  WHEAT  AND  DURUM  WHEAT. 

The  liard  spring  wheats  of  the  northern  section  of  the  Great  Plains 
área  belong  to  two  main  divisions.  or  subspecies1 — commoii  wheat 
and  durum  wheat — which  are  very  distinct  from  each  other. 

HOW  TO  TELL  THEM  APART. 

The  plants  and  heads  of  a  durum  wheat  and  of  different  groups 
of  common  wheat  are  shown  in  figures  2,  3,  and  4. 

The  common  wheats  have  beardless  or  short-bearded  heads  (fig. 

3,  b,  r,  and  d).  The  spikelets  (meshes  or  breasts)  are  so  far  apart 
that  they  hardly  overlap  at  all  (fig.  4,  A2  and  .13).  In  all  the 
coinmon  wheats  discussed  in  this  paper  the  spikelets  are  pressed 
cióse  to  the  stem  of  the  head  and  stand  nearly  straight  up  (fig.  4, 
Z?2  and  Z?3).  The  head,  thercfore.  is  flattened  parallel  to  the  face 
of  the  spikelet.  The  beards  when  present  are  only  2  to  3  inches  long. 
Tlie  kernels  are  inostiy  red  or  white,  those  of  all  the  varieties  com- 
monly  grown  in  the  northern  Plains  being  red. 

The  durum  wheats  have  rather  stout  heads.  All  of  them  have  long 
beards,  varying  from  4  to  G  or  8  inches  in  length  (figs.  2,  a;  3,  t>; 

4,  The  spikelets  are  set  cióse  together  and  overlap  much  (figs. 
3,  e;  4,  They  stand  out  from  the  stem  at  a  wide  angle.  This 
makes  the  head  wider  when  seen  from  the  edge  (fig.  4,  H\  )  than  when 
j-een  from  its  face  view  (fig.  4,  .Ll).  In  other  words.  the  head  is  flat- 
tened at  right  angles  to  the  face  of  the  spikelet.  The  kernels  are  very 
large  and  very  hard,  and  nearly  all  are  a  clear  amber  in  color, 
although  in  a  few  varieties  the  kernels  are  reddish  amber. 

There  are  many  common  wheats,  however,  in  Asia  and  elsewhere 
which  have  large,  hard.  amber  kernels  much  like  those  of  durum 
wheat.  The  bearded  common  wheats  with  sueh  kernels  do  not  re- 
semble  durum  wheats  in  the  least  in  the  appearance  of  the  head. 

1  The  first  división,  or  snbspecios,  is  rallod  common  whent,  from  the  Latín  nnme  rul- 
yarc,  which  un  aun  common.  The  botánica  l  ñamo  of  this  división  is  Triticum  sativum 
rulyarc.  Triticum  is  the  surnunio  or  generic  ñame  for  all  wheats.  satirum  the  nume 
vi  that  lar«e  división,  or  specles,  thnt  i*  used  most  comraonly  for  human  food.  Final  ly 
rutgare  is  the  Rubspecltle  ñame  for  the  common  .wheats,  to  dlstlnguish  them  from  the 
poulard  wheats  and  tho  durum  wheats,  rospcctivcly. 

The  second  suospech ■*  is  called  durum  wheat  on  account  of  Its  very  hard  kernels.  The 
Uitln  name  is  Triticum  wtteum  durum,  In  which  the  word  durum  means  hard. 


VARIETIES  of  hard  spring  wheat 


The  eomiimn  and  duruni  wheats  of  this  hulletin  mny  he  sepa 
rated  readily  by  the  following  kev.    The  re  are  some  common 


Fio.  — Plnnts  of  four  b»rd  «prlng  wlieut».  rcprewnllnjí  duiiuu  u  li<  ;it  and  tlm  o  <;i-oui>* 
of  common  wheat :  a,  Kubauka  (durum>  ;  b,  Rvsting  (Fife)  :  c,  Trostou  ;  </,  llsiyu.  s 
(blue»temj. 

wheats  grown  elsewhere  in  the  United  States  whieh  would  not  corno 
under  this  description. 
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Honda  mtber  slender,  benrdless  or  benrds  less  tbnn  3  inches  long;  splke- 
lets  fnr  npnrt,  scarcely  overlnpping,  wide  wben  seen  la  fnee 

rleW  COMMON  WHEAT. 

Heads  rnther  stont,  «11  boarded,  benrds  4  to  8  incbes  Ion?;  spikelets 
cióse  togetber,  mncb  overlnpping,  nnrrow  wben  seen  in  face 

VleW  Dl'RI'  M  WHKAT. 


Fu;.  .". — lleuda  of  live  sroup*  of  wheat  :  a,  Turkey,  a  hard  red  w Inter  wheat ;  b,  Fife  ;  c, 
Preston  ;  d,  bluestein ;  and  c,  durum  wheat  (udge  view). 


WHERE  TO  GROW  TMEM. 

Everv  springwheat  grower  wants  to  know  whether  to  grow  com- 
nion  or  durum  wheat  on  hia  farm.  A  study  of  figure  5  will  help  to 
answer  the  question. 

Figure  ;»  is  a  diagram  showing  wheat  yields  at  17  different  experi- 
ment  stations  in  tlie  Great  Plains  área.  These  results  were  obtained 
parth'  l>y  the  State  agricultura]  experiment  stations.  partlv  by  the 
United  States  Department  of  Agricultura,  and  partlv  hv  the  two  in 
coopera  t  ion.1 

1  Musí  of  the  data  on  yields  prcsenteil  1  ti  Ature  5  and  diseussed  herrín  were  obtalned 
fron  COOperatlve  experimenta  of  the  Office  of  Cereal  Investigatlons.  Those  for  llays. 
Kan*.,  and  North  IMatte,  Nehr..  are  from  unpublished -records  of  the  Offlco  of  I>ryl.and 
Agricultura,  which  klndly  permita  their  use.  Publishcd  resnlts  from  the  State  experi- 
ment stations  were  used  for  the  follnwlng  places  : 

Sortfi  Ihikola,  Edyclcy. — O.  A,  Thompson,  Annual  Heports,  Edireley  Experiment  Sul« 
Ktation.  1903  to  191H. 

S'orth  Dakola,  Fargo. — J.  I!.  Shepperd  and  O.  O.  f'hurchlll,  *'  Cereal  <"rop  Experl 
ments."  North  Itakota  Experiment  Statlon  Bulle! in  75. 

S'orth  Dakota,  Langdon. — E.  P.  Stewart.  Annual  Heports.  [«anadón  Experiment  Sub- 
station,  1909,  1910,  1913. 

Montana,  For/tuth  and  ¡larlcm, — Alfrert  Atklnson  nuil  .!.  B.  N'clson,  "  I >ry>Faruilng  In- 
vcMtigatlons  in  Montana,"  Montana  Experiment  Statlon  Ilulletln  83, 
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Fot  each  station  the  figure  shows  a  series  of  vertical  columns, 
shaded  in  different  ways.  The  number  of  columns  in  each  case  shows 


Fio.  4. — Iloads  of  durum  and  commoa  wheat  in  two  posltions  :  .1 ,  Fncc  vlew  of  splkelcts  ¡ 
D,  edge  vlew  of  spikelets.    1,  Kubanka  (durum)  :  2,  hluestem  ;  3,  Prcstoii. 

the  number  of  different  groups  of  wheat  grown  in  those  years.  Each 
eoliunn  stands  for  the  best  variety  of  its  group,  and  the  height  shows 
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the  yield  in  bushels  per  acre,  as  expía ined  in  the  legend.  The  groups 
are  hard  red  winter  (white),  durum  (black),  Fife  (light  slanting 
lines),  Preston  (heavy  slanting  lines),  and  bluestem  (dotted  Unes). 

The  yields  shown  are  the  average  for  the  number  of  years  specified 
in  each  case.  These  years  vary  at  the  diíferent  stations.  The  yields 
at  Edgeley,  N.  Dak.,  are  for  11  years,  while  those  at  Archer,  Wyo., 

are  for  only  *J 
vears.  The  others 
are  for  periods  of 
3  to  10  years. 

The  wheat  yields 
of  one  station  can 
n  ot  be  compared 
fullv  with  those  of 
the  other  stations. 
beca  use  the  years 
aredifferent.  Only 
at  Rrookings  and 
at  Ilighmore.  S. 
Dak.,  are  the  years 
exactly  the  same 
and  the  yields 
really  comparable. 

At  each  station, 
lio  we  ver,  the  vields 
of  all  the  different 
groups  of  wheat 
are  nearlv  alwavs 
for  the  same  years. 
The-  yield  of  any 
one  grou  p,  there- 
fore,  may  be  com- 
pared safely  w?th 
the  yield  of  the 
other  groups  at  the 
same   station,  ex- 
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Fus.  5. — Diagram  ylmwtng  average  yields,  in  c<  :t»ln  perimls»  of 
years.  of  the  leadlng  varlety  of  the  illlTereiit  groups  of 
wheat  at  17  stations  lu  the  Great  l'laius  ana.  1,  Averag" 
of  only  :í  years  (bluestem  at  Moceasiu  and  Akron)  ;  2,  aver- 
age of  only  4  years  (Preston  at  Langdon,  winter  and  Tres- 
ton  at  Dieklnsoni  ;  3,  average  of  only  0  years  (Preston  at  CCpt  where  llotod. 

>•  The  study  of  fig- 

ure 5  tells  us  some  things  very  plainly.    Ilere  they  ai*e: 

(1)  Where  winter  wheat  (the  white  colunin)  can  be  grown  safely 
it  is  a  better  yielder,  and  in  many  parts  a  niuch  better  yielder,  than 
any  spring  wheat.  The  figure  shows  roughly  where  winter  wheat 
can  be  grown.  It  does  not  tell  all  the  story.  For  local  details  ask 
for  fuller  information. 

(•2)  Durum  wheat  (the  black  coluinn)  has  outyielded  all  other 
groups  of  spring  wheat  at  all  of  the  stations  named. 
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We  see  that  in  the  central  parts  of  Xorth  Dakota  and  South 
Dakota  the  yields  of  durum  wheat  are  35  to  Gü  per  cent  higher  than 
t lióse  of  the  best  common  wheat.  Outward  from  this  district  the 
advantage  of  durum  over  common  wheat  is  not  so  large. 

In  the  eastern  part  of  the  Dakotas,  wheie  moisture  is  more 
abundant,  its  advantage  is  onlv  1*2  to  20  per  cent  over  common 
wheat.  Durum  wheat  was  most  íargely  grown  in  this  eastern  district 
in  1000  (fig.  7).  Since  then  it  has  increased  to  the  westward.  Fig- 
ure 5  shows  that  it  should  be  greatlv  extended  westward  wherever 
spring  wheat  is  better  than  winter  wheat.  Farther  south  it  is  the 
l>est  spring  wheat,  but  spring  wheat  is  not  nearly  so  good  as  winter 
wheat. 

(3)  Fife  wheat  (light  slant-lined  column)  is  the  highest  yielding 
common  wheat  in  the  northem  and  western  part  of  Xorth  Dakota. 
It  also  is  well  adapted  to  eastern  Xorth  Dakota  and  South  Dakota 
and  to  Minnesota. 

(4)  The  Presión  group  (heavy  slant-lined  column),  as  here  shown, 
contains  three  dilferent  varieties.  The  onlv  important  one  is  the 
Preston.  It  gives  good  yields  in  central  and  eastern  South  Dakota, 
where  it  outyields  all  other  groups  of  common  spring  wheat. 

(."i)  Hluestem  wheat  (dotted  column)  is  hardly  equal  to  Fife  ex- 
cept  in  eastern  Xorth  Dakota.  There  and  in  Minnesota  the  bluestem 
wheats  are  well  adapted  and  most  Íargely  grown. 

COMMON  WHEAT. 

The  hard  red  spring  wheats  are  onlv  one  subdivisión,  or  section, 
of  the  common  wheat  subspecies.  Some  of  the  other  sections  grown 
common ly  in  the  United  States  are  (1)  the  hard  red  winter  wheats, 
{'2)  the  soft  red  winter  wheats,  (*■>)  the  soft  white  wheats,  etc.  The 
aerea  ge  of  all  spring  common  wheat  in  the  northwestern  United 
States,  most  of  it  of  the  hard  red  varieties,  is  shown  in  figure  0. 

The  hard  red  spring  wheats  aro  here  subdivided  into  three 
groups — Fife,  bluestem,  and  Preston.  These  three  groups  may  be 
separated  easily  by  means  of  the  following  key: 

TIe;ids  heanlless : 

ClwlT  white,  not  hriiy   _       1.  Fife. 

rh:iíf  wlilte,  hnlry  2.  Ri.ikstem. 

IIp:i<1s  benrded : 

CUíxfT  wluto.  not  liairy  Treston. 

There  are  a  few  varieties  grown  here  and  there  in  the  northern 
plains  which  do  not  helong  to  any  of  these  three  groups.  One  of 
them,  the  Tráigalos,  is  not  a  hard  red  wheat.  They  will  be  discussed 
under  the  heading  "  Miscellancous  varieties/" 

no  un;  <;»ori\ 

The  wheats  here  called  the  Fife  group  are  similar  in  appearance 
and  most  of  them  are  closely  related.    The  heads  are  beardless  nnd 
íEí-W—Rnll.        ir»  2 
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rather  slender  tu  mcili tint  stout  (lig.  *2,  h).  In  general,  they  vary  in 
length  froni  3  to  ',\\  or  4  inches.  The  Marquis,  howevcr,  is  somewhat 
shorter,  usually  about  3  inches.  The  chaff  (glumes)  of  all  varieties 
mentioned  in  this  bulletin  is  white  and  without  hairs  (glabrous). 
The  kernels  are  small  to  médium  in  size,  red  in  color,  and  hard. 

The  following  ñames  have  been  used  for  wheats  of  the  Fife  group, 
at  various  times  and  places: 

Assiniboine  Fife,  Bernard  Fife,  Bowman  Fife,  Canadian  Fife, 
Fife,  Ghirka  Spring,  Glasgow  Fife,  Glyndon  Fife,  Hauan,  Herri- 
man  Fife,  Marble,  Marquis,  McKendry  Fife,  McKissiek  Fife,  Minne- 


Fit;.  6.— Outline  map  of  the  northwestcrn  United  Statrs,  showlng  whero  comraon  spring 
wheat  wus  grown  lu  11)00.  Note  that  nearly  all  of  lt  ls  the  hard  spring  wheat  of  the 
iHirthi-rn  Great  Pinina  arra.  Eaeh  dot  representa  5,000  acre».  (Figures  from  the 
Thlrteenth  V.  S.  Census,  1000.) 

sota  Fife,  Minnesota  Xo.  103,  Xorth  Dakota  No.  GG,  Percy,  Pillsbury 
Fife,  Power  Fife,  lícd  Fife,  Kysting  Fife,  Saskatchewan  Fife,  Scotch 
Fife!  Stanley,  Verdón  Fife,  Wellman  Fife,  White  Fife,  and  Wil- 
cox  Fife. 

So  far  as  known,  23  of  these  ñames,  or  all  except  Bowman,  Ghirka, 
Marquis,  Percy,  Stanley,  and  White  Fife,  represent  stralns  of  the 
true  Red  Fife  wheat. 

The  original  Red  Fife  wheat  is  supposed  to  have  come  from  Russia 
by  way  of  Germany  and  Scotland.  The  story  of  its  introduction  to 
Xorth  America  reads  like  a  fairy  tale.  The  record  runs  that  about  70 
years  ago  a  Mr.  David  Fife,  of  Otonabee,  Ontario,  Canadá,  received 
from  a  friend  in  Glasgow,  Scotland,  a  small  sample  of  wheat.  The 
friend  liad  obtained  the  sample  from  a  shipload  of  wheat  from  Ger- 
many. hut  supposedly  of  Russian  origin. 
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Mr.  Fife  sowed  the  wheat  iu  the  sprint  but  it  proved  to  be  a 
winter  wheut.  liowcver,  a  plant  of  spring  wheat  developed  in  the 
plat,  and  this  was  si.  ved  and  increased.  This  wheat  became  known 
variously  as  Fife,  Red  Fife,  Scotch  Fife,  and  Canadá  Fife.  From  it 
are  descended  the  strains  of  Fife  wheat  which  makeupso  large  a  part 
of  the  hard  spring  wheat  of  America.  These  Fife  wheats  composo 
the  bulk  of  the  commercial  grades  "Xo.  1,  Hard"  and  "Xo.  1, 
Xorthern,"  the  standard  spring  wheats,  and  usually  the  higliest 
priced  wheats  in  the  country. 

Most  of  the  23  ñames  listed  as  representing  Red  Fife  wheat  are 
merely  local  ñames.  Many  of  them  represent  local  stocks  of  seed 
that  never  became  generally  grown.  To  soine  extent,  however,  Glyn- 
don  (Minn.  Xo.  168),  Power,  Rysting,  and  Wellman  may  be  called 
deíinite  strains  of  Red  Fife.  Each  is  discussed  nnder  its  own  mime. 
Red  Fife  is  grown  under  Cereal  Investigations  Xos.  3321)  and  3604. 

Although  many  lots  of  wheat  have  been  imported  from  Russia  in 
recent  years,  only  once  has  a  true  Red  Fife  wheat  been  found  among 
them.  This  lot  (C.  I.  Xo.  24G3)  carne  from  some  part  of  Galicia, 
in  either  eastern  Germany  or  western  Russia. 

These  Red  Fife  wheats  are  high  yielders  in  northern  and  western 
Xorth  Dakota  and  good  yielders  over  most  of  the  hard  spring-wheat 
section.  Glyndon  is  most  widely  grown,  being  known  as  "  Minne- 
sota Xo.  1G3."  Where  they  are  suited  there  is  little  choice  among 
them  if  the  seed  is  puré  and  good. 

Glyndon. — This  widely  grown  strain  of  Red  Fife  dates  at  least 
from  1801,  when  it  was  first  grown  as  Xo.  811  at  the  Glyndon  farm 
in  western  Minnesota.  In  the  burning  of  the  Glyndon  station 
Luildings  all  record  of  its  origin  was  lost.  Without  doubt,  however, 
it  was  one  of  the  many  samples  of  Red  Fife  wheat  obtained  from 
Minnesota  farmers  in  1888  and  1880. 

In  1S92  a  selection  of  this  Glyndon  811  was  made  and  given  ^Min- 
nesota station  number  103.  It  has  been  grown  and  distrihuted  by 
the  Minnesota  Agricultural  Experiment  Station  for  many  vea  re  as 
k*  Minnesota  Xo.  103."  but  has  recentlv  l)een  named  bv  them  Glvndon 
Fife,  a  ñame  which  the  United  States  Department  of  Agricultura 
had  already  adopted  for  that  numl>er.  The  Cereal  Investigations 
numbers  for  Glyndon  are  1575,  2873,  and  4143. 

Power. — This  well-known  stock  is  snid  to  ha  ve  been  started  about 
1885  by  Mr.  James  Holes,  of  Fargo,  X.  Dak.,  from  a  single  plant  of 
Red  Fife  wheat  found  growing  in  an  oat  field.  Some  of  this  seed 
was  obtained  bv  Mr.  J.  B.  Power,  of  Power.  X.  Dak.,  who  increased 
it  and  distrihuted  it  in  large  quantities:  henee  the  ñame. 

Seed  from  Mr.  Power  was  called  Xorth  Dakota  Xo.  00  and  Minne- 
sota Xo.  66,  respectively,  by  the  experiment  stations  in  those  two 
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States.  Later  selections  from  Minnesota  No.  00  were  given  Minne- 
sota numbers  149  and  276.  Their  Cereal  Investigations  numbers  are 
1500,  1574,  2989,  3025,  3697,  and  4150. 

Rysting. — This  strain  of  Red  Fife  was  obtained  by  the  North  Da- 
kota  Agricultural  Experiment  Station  about  1892  from  Mr.  Jens 
Rysting,  of  Buxton,  N.  Dak.  Mr.  Rysting  had  been  selecting  this 
wheat  for  several  years  previously  and  clainied  that  it  was  earlier 
tlian  ordinary  Red  Fife.  This  seed  was  taken  to  the  Minnesota 
Agricultural  Experiment  Station  and  given  its  number  171.  An 
incross  between  two  plants  of  Rysting  was  made  by  the  Minnesota 
station  and  the  progeny  called  No.  292.  The  Cereal  Investigations 
numbers  for  Rysting  are  3022  and  4148. 

Wdlman. — This  strain  was  bred  by  Mr.  D.  L.  Wellman,  of  Frazee, 
Minn.,  from  a  sample  of  Red  Fife  wheat  obtained  from  the  Sas- 
katchewan  Valley,  in  Canadá,  and  was  sold  as  Saskatchewan  Fife 
and  Wellman  Fife.  This  strain  became  No.  50  of  the  North  Dakota 
Agricultural  Experiment  Station  and  No.  165  of  the  Minnesota  Agri- 
cultural Experiment  Station.  The  Cereal  Investigations  numbers  for 
Wellman  are  1576  and  4144. 

OHIRKA  HPU1NO. 

The  Ghirka  Spring  variety  (C.  I.  No.  1517)  carne  from  Grodno 
Province,  in  Russian  Poland.  It  was  obtained  by  the  Department  of 
Agricultura  at  the  Paris  Exposition  in  1900.  It  is  probable,  however, 
that  seed  has  been  brought  to  this  country  many  times  by  Russian 
immigrants.  Thousands  of  acres  of  it  are  grown  in  western  North 
Dakota  each  year  under  the  ñame  "  Russian  "  wheat. 

It  is  somewhat  difterent  from  the  Red  Fife  varieties.  The  head  is 
a  little  more  slender  and  distinctly  more  tapering  toward  the  tip. 
The  kerncl  is  slightly  longer  and  paler  red  and  a  little  softer  than 
even  the  bluestem  wheats.  Ghirka  is  inferior  in  quality  of  flour  to 
botli  the  Red  Fife  and  Bluestem  varieties. 

Ghirka  Spring  is  a  high-yielding  Fife  wheat.  It  has  outyielded 
all  other  Fife  varieties  at  four  out  of  nine  stations  at  which  it  has 
been  testcd  in  the  northern  Plains.  In  drier  years  its  advantage 
over  other  varieties  is  even  more  apparent  than  in  favorable  seasons. 
In  more  huinid  districts  or  inwetter  seasons  it  does  not  do  as  well. 
It  seems  more  liable  to  injury  from  rust  than  even  the  bluesteri 
wheats.  Many  pura  races  of  this  variety  have  been  separated  and 
tested.  Several  have  been  found  which  yield  flour  of  good  quality, 
and  these  are  being  increased  in  quantity  for  more  extensive  tests. 
Tiltil  they  are  completcd  it  is  not  recommended  for  planting. 

m  \R«¿r is. 

The  Marquis  wheat  (C.  I.  Nos.  3270,  3041,  and  4150)  is  a  selec- 
iion  from  a  hybrid  produced  by  crossing  a  hard  red  wheat  from  Cal- 
mita, India,  and  the  well-known  Red  Fife.  This  cross  was  made  by 
Dr.  A.  P.  Saunders,  of  Ottawa,  Canadá,  about  1892.    The  Marquis 
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was  first  grown  as  a  puré  line  in  1904.  It  resembles  the  Red  Fife. 
It  is  a  little  shorter  than  Red  Fife  and  matures  earlier.  The  heads 
are  beardless,  with  white,  hairless  chaff.  They  are  somewhat  shorter 
and  stouter  than  those  of  other  Fife  wheats.  The  kernels  are  hard, 
dark  retí,  both  shorter  and  plumper  than  those  of  Red  Fife,  and 
ha  ve  a  broader  furrow. 

The  Marquis  was  developed  especially  for  the  prairie  Provinces 
of  Canadá,  namely,  Manitoba,  Saskatchewan,  and  Alberta.  In  the 
first  two  Provinces  especially,  Marquis  has  given  very  good  results. 
It  has  outyielded  Red  Fife  bv  10  to  45  per  cent.  During  the  last 
two  years  it  has  been  tested  at  eight  stations  in  our  hard  spring- 
wheat  States.  Its  earliness  is  an  advantage,  and  it  has  shown  itself 
a  somewhat  better  yielder  than  Red  Fife  strains  during  these  two 
seasons.  Farmers  who  are  now  growing  suitable  varieties  are  ad- 
vised  not  to  drop  them  for  the  Marquis  until  the  latter  has  proved  its 
valué  in  their  localities.  It  probably  rusts  more  readity  than  the 
true  Fife  wheats. 

THE  BLUESTKM  GBOUP. 

The  wheats  of  the  bluestem  group  of  the  hard  red  spring  wheats 
are  all  very  similar  in  appearance.  They  also  are  very  closely  related 
in  their  origin.  The  bluestems  of  the  South  Atlantic  and  Eastern 
States  and  the  Palouse  Bluestem  of  the  Pacific  Northwest  belong  to 
very  different  groups  of  wheat.  They  should  not  be  confused  with 
these  hard  red  spring  bluestems. 

The  bluestems  of  this  bulletin  are  said  to  have  come  from  Russia 
with  Russian  immigrants  to  the  ITnited  States,  but  this  probably  is 
not  true.  No  varieties  belonging  to  this  group  have  been  found  among 
the  numerous  wheat  introductions  from  Russia  in  recent  years. 

The  bluestem  wheats  are  of  médium  height  and  rather  more  vigor- 
ous  in  growth  than  the  Fife  wheats.  The  heads  are  beardless,  with 
white  hairy  chaff,  and  are  rather  stouter  than  those  of  the  Fifes.  The 
kernels  are  hard,  red,  plump,  and  of  médium  size.  The  chaff  is  more 
loóse  and  open  than  in  the  Fife  wheats,  and  the  kernels  shatter  out 
easily  if  the  crop  gets  overripe. 

The  following  ñames  have  been  used  at  one  time  or  another  for 
the  bluestem  wheats: 

American  Bluestem,  Bluestem.  Bolton  Bluestem,  Crossbred  Blue- 
stem, Dakota  Bluestem,  Davis  Bluestem,  Haynes  Bluestem,  Ilaynes 
Minnesota  Bluestem,  Haynes  Pedigreed  Bluestem,  Houston  Blue 
stem,  Improved  Bluestem.  Jackson  Im proved  Bluestem,  Marvel  Blue- 
stem. Minnesota  No.  169,  North  Dakota  No.  316,  Okagagon  Valley 
Velvet  Chaff.  Okanogan  Bluestem,  Okanogan  Valley  Velvet  Chati". 
Pedigreed  Bluestem,  Select  Bluestem,  Velvet  Bluestem,  Velvet  Chaff. 

The  ñames  Bluestem,  Velvet  Bluestem,  and  Velvet  Chaff  are  used 
for  the  bluestem  group  in  general.  The  other  ñames  have  been 
applied  to  selections  or  local  lots  of  bluestem  wheat. 
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In  the  bluestem  group  there  is  only  one  variety  in  the  real  sense  of 
the  word.  There  are,  however,  certain  small  variations  in  the  breed- 
ing  and  local  origin  of  some  of  the  strains.  These  show  themselves  in 
slight  differences  of  earliness  and  yield.  The  strains  which  ha  ve 
become  commercially  important  under  sepárate  ñames  are  Bolton, 
Dakota  (Select  Bluestem),  and  Haynes  (Minnesota  Xo.  169). 

BLUESTEM. 

The  word  bluestem  is  used  commonly  as  a  ñame  for  this  whole 
group  and  is  often  used  also  as  a  ñame  for  the  variety  grown  on  any 
given  farm.  This  is  correct  in  most  cases,  since  there  are  no  really 
distinct  varieties  in  this  group.  However,  when  one  of  the  puré  or 
pedigreed  lines  is  being  grown  it  is  better  to  cali  it  by  its  varietal 
ñame,  as  Dakota,  Haynes,  etc. 

Bolton. — The  Bolton  bluestem  wheat  was  obtained  originally  from 
Thomas  Bolton,  of  Park  Iíivcr,  X.  Dak.,  by  the  Xorth  Dakota  Agri- 
cultural  Experiment  Station.  It  was  first  grown  at  that  station  in 
1893  under  the  number  14G.  A  sample  sent  to  the  Minnesota  Agri- 
cultural  Experiment  Station  was  given  Minnesota  number  146  also. 
It  was  recorded  as  being  one  of  the  best  8  out  of  over  200  samples 
of  whcat  eolleeted  by  them  before  1894.  It  is  also  found  under 
Xorth  Dakota  Xo.  780.  Cereal  Investigations  Xos.  1573,  20*23,  and 
4142  have  been  given  it.   So  far  as  known  these  are  all  mass  varieties. 

Dakota. — This  puré  line  (C.  I.  Xo.  3083)  originated  at  the  Xorth 
Dakota  Agricultural  Experiment  Station  about  1898.  It  was  selected 
from  the  original  Haynes,  which  probably  was  not  a  puré  line. 
It  was  first  called  by  its  number,  Xorth  Dakota  Xo.  316,  but  later 
was  called  Select  Bluestem.  *k  Select "  is  not  really  a  ñame.  Besides, 
there  are  se  vera  1  other  bluestem  selections  which  have  been  called 
Select  Bluestem. 

For  these  reasons  we  prefer  to  ñame  it  Dakota  here  and  hope  that 
this  ñame  will  be  used.  It  seems  proper  to  show  in  this  way  some 
rccognition  of  the  Xorth  Dakota  Agricultural  Experiment  Station 
in  its  work  with  wheat.  This  race  has  been  grown  and  distributed 
very  extensively  by  that  station,  and  probably  is  now  the  most  widely 
grown  race  of  bluestem  wheat  in  that  State. 

Haynes. — This  well-known  variety  originated  with  Mr.  L.  H. 
Haynes,  of  Fargo,  X.  Dak.,  about  1884.  He  started  with  an  ordinary 
lot  of  bluestem  wheat,  and  during  8  or  10  years  selected  it  for  good 
plants.  good  heads,  and  good  kernels.  It  is  not  known  whether  the 
seed  he  distributed  was  a  puré  line  or  a  mixture  of  severa  1  good  puré 
lines  which  he  liad  selected. 

Haynes's  select  ion  was  earlier  than  ordinary  bluestem,  and  also 
liad  longer  heads  and  larger  kernels.  It  was  obtained  by  the  North 
Dakota  Agricultural  Experiment  Station  in  1891  and  given  the  num- 
l»er  51.    ít  was  given  later  the  sanie  number  51  by  the  Minnesota 
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Agricultural  Experiment  Station.  Other  Minnesota  nunibers  for 
this  variety  are  161,  169,  283,  294,  and  479.  One  well-known  puré 
Une  has  been  widely  distributed  by  the  latter  station  as  u  Minnesota 
Xo.  169.'-   This  is  also  called  Ilaynes  Pedigreed  Bluestem. 

The  Cereal  Investigations  numbers  1505, 1577,  2874,  3020,  and  3021 
liave  been  given  to  different  lots. 

TUL  PBKSTOJT  CBOUP. 

The  Preston  group  is  made  up  of  common  bearded  wheats  with 
white,  hairless  chatf.  The  kernels  are  red,  of  inediuni  sizeand  plump- 
ness,  and  are  hard  or  fairly  hard.  They  differ  froin  the  Fife  wheats 
most  noticeably  in  being  bearded. 

This  group  of  wheats  has  often  been  called  Bearded  Fife,  Bearded 
Red  Fife,  and  Velvet  Chaff.  The  ñame  "Velvet  Chaff"  is  espe- 
cially  niisleading,  because  these  wheats  ha  ve  a  hairless  chaff.  Also, 
the  hairy-chaffed  bluestem  wheats  are  often  called  Velvet  Chaff  in 
Canadá  and  parts  of  Xorth  Dakota.  The  ñame  Bearded  Fife  is  not 
used  here,  because  they  really  are  not  Fife  wheats,  and  Preston  is 
preferahle,  because  most  of  the  bearded  spring  wheat  grown  is  the 
Preston  variety. 

Tlie  following  are  ñames  that  have  been  used  for  the  bearded  spring 
common  wheats  of  the  Preston  group : 

Bearded  Fife,  Bearded  Red  Fife,  Climax,  Early  Java,  Erivan, 
Fretes,  Golden  Fife,  Java,  Johnson  Early  Fife,  Johnson  Fife,  Min- 
nesota Xo.  188,  Preston,  Pringle  Champion,  Pringle  Champlain, 
Red  Fife,  Red  Russian,  South  Dakota  Climax,  South  Dakota  Xo.  G7, 
Spring  Turkey,  and  Velvet  Chaff. 

All  but  six  of  the  twenty  ñames  are  only  other  ñames  for  the  true 
Preston  variety,  so  far  as  can  be  learned. 

Erivan,  Fretes,  and  the  so-cal led  Red  Russian  and  Spring  Turkey 
all  belong  to  the  Preston  group,  but  are  distinct  varieties  from  the 
Preston  variety.  The  Pringle  Champion  is  probably  a  misspelled 
form  of  Pringle  Champlain,  a  variety  found  only  rarely  in  the  hard 
spring-wheat  section. 

Prestan. — The  Preston  variety  was  bred  from  a  cross  between 
Ladoga,  a  Siberian  wheat,  and  the  well-known  Red  Fife.  The  hybrid 
was  made  by  Dr.  A.  P.  Saunders,  of  Ottawa,  Canadá,  in  1S88.  It  is  a 
1  «arded  spring  common  wheat  with  hairless  white  chaff  and  midsized 
red  and  fairly  hard  kernels.  It  can  be  told  from  other  members  of 
the  Preston  group  by  the  very  short  beaks  on  the  outer  chaff.  These 
l)eaks  are  only  one-sixteenth  to  three-sixteenths  of  an  inch  long. 

Preston  has  been  grown  at  Indian  Ilead,  Saskatchewan,  since  1893. 
It  was  first  grown  by  the  Minnesota  Agricultural  Experiment  Sta- 
tion in  1895  as  Minnesota  Xo.  188.  It  was  widely  distributed  under 
this  number  instead  of  under  the  ñame  Preston.  Very  soon  the  seed 
appeared  for  sale  at  different  places  under  various  new  ñames. 
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After  several  years  of  this  practice  it  scarcely  could  be  found  under 
its  real  mime.  On  the  boards  of  trade  of  Minneapolis  and  Chicago 
it  was  known  as  4Í  Velvet  Chaff."  On  the  farms  it  was  ealled  Early 
Java.  South  Dakota  Climax,  Bearded  Fife,  Red  F*ife,  Minnesota  Xo. 
188,  and  Velvet  Chaff. 

Under  one  or  another  of  these  ñames  Preston  has  given  good  yields 
in  central  and  eastern  South  Dakota  and  is  rather  widely  grown 
there.  It  is  found  commonly  also  in  eastern  Xorth  Dakota  and  in 
parts  of  Minnesota. 

Ditferent  lots  of  seed  or  ditferent  selections  of  Preston  wheat  from 
different  sources  have  been  given  Cereal  Investigations  numbers. 
Among  these  are  208:3,  2058  (Minnesota  Xo.  188),  3081  (South  Da- 
kota Xo.  07),  3085,  3080,  3087  (these  three  are  selections  from  3081), 
3318.  3328,  3G91  (Xorth  Dakota  Xo.  2300).  3092  (Xorth  Dakota  Xo. 
2393).  3098,  4153  (Minnesota  Xo.  1011),  and  4287. 

Krtran. — The  Erivan  variety  (C.  I.  Xo.  2397)  was  brought  from 
the  drv  mountain  district  of  the  Erivan  Government,  in  Trans- 
caucasian  Russia,  near  the  border  of  Persia.  It  is  bearded,  with 
white,  hairless  glumes  and  red,  medium-sized  kernels,  seinihard  in 
character.  It  differs  from  Preston  chielly  in  the  somewhat  softer 
kernels  and  the  longer  beaks  on  the  outer  chaff. 

On  the  high  plains  of  eastern  Colorado  and  Wvoming  this  wheat 
has  done  fairly  well.  It  has  outyielded  other  wheats  of  the  Preston 
group,  but  was  not  better  than  the  Fife  wheats. 

Frctv8. — The  Fretes  variety  (C.  I.  XTo.  1590)  was  obtained  in 
Algeria,  but  it  is  almost  certainly  a  Kussian  wheat.  It  is  very  similar 
to  Erivan,  but  the  kernels  are  a  little  larger.  It  muy  be  used  as  a 
winter  wheat  where  the  winters  are  mild;  otherwise,  as  a  spring 
wheat. 

In  the  Judith  Basin,  in  central  Montana.  Fretes  has  given  good 
yields,  as  «hown  in  figure  5.  Its  yield  there  has  been  better  than  that 
rf  anv  other  common  spring  wheat. 

M  ISCKlXAXKOfS  W  II  K.\TS. 

There  are  several  varieties  of  common  spring  wheat  in  the  north- 
ein  Plains  which  do  not  belong  to  the  Fife,  bluestem,  or  Preston 
group.  Most  of  thein  are  grown  only  locally  and  are  not  really  im- 
jiortant.  Most  of  them  also  are  not  of  as  good  quality  as  the  Fife 
and  bluestem  varieties.  and  the  growing  of  them  should  not  be 
encouraged. 

Among  these  miscellaneous  varieties  are  the  (lalgalos,  Ilumpback. 
Hurón,  and  Manchuria. 

G ahjalos. — The  Galgalos  variety  (C.  I.  Xo.  2398)  is  beardless.  with 
brown.  hairy  chaff  and  large.  soft,  white  kernels.  It  carne  from  the 
Erivan  Government,  in  the  Transcaucasus  district  of  Russia.  between 
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the  Black  and  Caspian  Seas.  There  it  is  grown  as  a  dry-land  spring 
wheat,  and  it  has  been  so  grown  here. 

It  is  a  soft,  white  wheat,  and  as  such  is  not  desirable  for  growing  in 
a  hard  red-wheat  district.  It  has  pro  ved  a  high  yielder  in  the  Judith 
Basin  of  Montana,  bnt  for  the  reasons  given  it  is  not  recommended. 
It  is  grown  sparingly  in  the  southern  part  of  the  Plains,  in  western 
Texas,  and  in  western  Oklahoma,  but  there  winter  wheats  should 
always  be  grown  if  possible. 

IJumpback. — The  Humpback  variety  (C.  I.  3690)  has  bearded 
heads,  white,  hairy  chaff,  and  a  rather  large,  red,  hard  or  semihard 
kernel.  It  first  eame  to  notice  near  Kensington,  Minn.,  about  18 
years  ago.  It  has  been  called  Bearded  Bluestem  beca  use  of  the 
l^earded  heads  and  hairy  chaff.  It  is  now  most  coinmonly  called 
Humpback  beca  use  of  the  shape  of  the  kernel. 

This  wheat  is  said  to  be  grown  now  at  several  points  in  Minnesota 
and  even  in  the  Dakotas.  There  are  no  facts  to  show  that  it  is  a  high 
vielder  in  the  section  covered  bv  this  bulletin.  Where  the  writers 
have  tested  it,  the  yields  have  not  been  high.  The  milling  quality 
apparently  is  not  as  good  as  that  of  the  Fife  and  bluestem  wheats. 
For  these  reasons  it  is  not  recommended. 

II u van. — The  Hurón  variety  (C.  I.  Xo.  3315)  is  a  selection  from  a 
hvbrid  between  Ladoga  and  White  Fife  made  some  years  ago  in 
Canadá.  In  appearance  it  differs  from  Preston  chieíly  in  having 
light-brown  chaff  instead  of  white  chaff.  It  perhaps  is  a  little 
earlier  than  Preston,  but  it  is  not  better  in  anv  other  wav.  It  is  not 
recommended  for  growing  under  present  cond'itions. 

Manchuria. — The  Manchuria  variety  (C.  I.  Xo.  24í)*2)  carne  from 
Manchuria,  as  the  ñame  indicates.  It  is  an  early-maturing  bearded 
variety  with  hairless,  reddish  brown  chaff  and  medium-sized,  semi- 
hard red  kemels.  It  has  made  a  comparatively  good  yield  at  Newell, 
S.  Dak.,  near  the  Black  Ilills.  It  has  yielded  better  than  the  blue- 
stem and  Fife  wheats,  but  not  as  well  as  durum  or  common  winter 
wheats.  Its  advantage  over  other  spring  wheats  at  this  point  is  due 
to  its  earliness.  Its  milling  qualities  are  poor,  and  it  should  not  be 
grown. 

DURUM  WHEAT.' 

The  acreage  of  durum  wheat  in  the  United  States  in  11)09  is  shown 
in  figure  7.  Many  varieties  of  durum  wheat  have  been  imported  into 
this  eountrv  during  recent  years.  Only  the  best  known  varieties  are 
here  described.   All  durum  wheats  are  dosel v  rclated,  and  manv  are 

V  4 

similar  in  appearance.  They  differ  from  the  other  spring  wheats 
in  both  plant  and  kernel.  The  plant  is  usually  taller  and  more  vigor- 
ous  and  has  wíder  lea  ves  than  common  wheat  (fig.  2,  a). 

1  For  n  mor».-  completo  <llsiU*xlon  of  durum  wtu-at,  st-t>  Salmón,  C  líI.  ;ind  CU\v\i,  J.  A., 
lmrura  Wheat.    U.  S.  Dept.  Agr.,  Farmers"  Bulletin  534,  10  pp.,  i  flgs.f  1!>13, 
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The  heads  are  broader,  more  compact,  and  shorter,  varying  in 
length  from  2  to  2¿  and  3  inches  (fig.  3,  e).  The  peculiar  flattening 
of  the  head  has  been  deseribed  airead}"  (fig.  4,  .11  and  Bl).  The 
beards  are  longer  than  those  of  common  wheat  and  vary  with  tlie 
varíety  and  environment.  The  kemels  are  large  and  very  hard,  as 
indicated  by  the  ñame  udurum.v  The  usual  color  of  the  grain  is 
amber,  a  clear  yellowi.sh  brown.  There  are  wide  variations  between 
dilTerent  varieties  in  the  general  appearance  of  the  plant  and  head, 
and  to  some  extent  in  the  size,  shape,  and  color  of  the  kernel. 

The  principal  varieties  in  cultivation  in  the  United  States  may  be 
assembled  into  groups  as  follows:  (1)  The  Kubanka  group,  (-J)  the 


In;.  7. — Outlino  map  of  tbo  northweftorn  Vnltcd  States,  showlnz  whcro  durum 

\vJu\it  wa*  giown  i:i  lí><»í>.  Ñute  t'iat  nrarly  nll  of  it  Is  grown  in  tho  \\  ry  ovntrr  of 
t'io  common  sprlnir-whoat  área.  Each  dot  roprosents  I», 000  ñeros.  (Figuras  from  the 
Thirt.H-nth  I*.  8.  Onxus,  líio'.U 

IVlivsier  group.  (3)  the  Velvet  Don  group,  and  (4)  the  Kahla  group. 
These  four  groups  may  be  easily  separated  by  the  following  key : 

Chaflf  yellowlsh: 

<  'ha  IT  n<»t  hairy — 

tteards  ycllow,   1.  Kubanka. 

Jtoarrts  blnrk   _2.  Pelissiek. 

Chaff  hairy— 

J>anls  black   Velvet  Doy 

Chaff  black  : 

Chaff  sliiíhtly  hairy 

P.oanls  black  1.  Kahla. 

TIIK  Kl'HANK  A  I.KOI  P. 

The  varieties  of  this  group  are  marked  by  yellowish,  hairless  chaff 
and  vcllow  beards. 

The  follow  ing  ñames  ha  ve  been  used  at  various  times  and  places 
for  varieties  of  the  Kul)anka  group:  Arnautka.  Beloturka.  Ghar- 
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novka,  Iumillo,  Kubanka.  Xicaragua,  Pererodkn.  Taganrog,  and 
Yellow  Ghamovka. 

Kubanka. — The  Kubanka  is  the  best  known  variety  of  durum  wheat 
in  this  country.  It  was  first  introduced  by  the  Department  of 
Agriculture  in  1900  f rom  the  Uralsk  Territory  in  Kussia,  lying  north 
of  the  Caspian  Sea.  That  importation  has  been  grown  as  Seed  and 
Plant  Introduction  No.  5639,  Cereal  Investigations  No.  1440,  Xorth 
Dakota  Xo.  9*29,  and  Soutli  Dakota  Xo.  75,  but  always  under  its  real 
ñame.  Kubanka.  Other  Cereal  Investigations  numbers  given  to  lots 
of  seed  grown  from  this  original  lot  are  2*221,  2246,  2909,  2952,  and 
3009.  A  selection  bred  at  Dickinson.  X.  Dak.,  and  known  as  Kubanka 
Xo.  8,  is  Cereal  Investigations  Xo.  4063. 

Several  other  importations  of  Kubanka  wheat  have  been  made,  but 
none  has  proved  as  valuable  as  this  one.  These  others  are  repre- 
sented  by  Cereal  Investigations  numbers  as  follows:  518,  1220,  1258, 
1349,  1354,  1424,  1490,  1510,  1581,  2094,  2234,  3303,  and  3300. 

The  Kubanka  has  proved  especially  well  adapted  to  the  drier  west- 
ern  portion  of  the  northern  Great  Plains  área.  It  has  proved  supe- 
rior to  other  hard  spring  wheats  in  western  Xorth  Dakota  and  in 
western  South  Dakota. 

Arnautka. — Arnautka  wheat  is  probably  the  most  widelv  grown 
durum  variety  in  this  country.  It  is  supposed  to  have  been  brought 
from  Russia  by  early  immigrants.  The  first  importation  of  this 
variety  was  made  by  the  United  States  Department  of  Agriculture 
in  1804.  After  being  grown  occasionally  for  a  few  years  it  was 
discontinued. 

Its  distribution  by  the  Department  of  Agriculture  dates  from 
1900,  when  seed  was  obtained  from  Mr.  T.  X.  Oiuin.  of  Lisbon. 
X.  Dak.  (C.  I.  Xo.  1494,  X.  Dak.  Xo.  778).  A  puré  race  (C.  I. 
Xo.  4064)  selected  from  this  mass  variety  has  proved  a  good  yielder 
and  is  being  distributed.  Several  importations  werc  made  in  líMMi 
from  Berdiansk,  Russia,  but  these  have  not  l>een  widelv  distributed. 
A  commercial  lot  of  seed  (C.  I.  Xo.  1403)  called  Wild  Goose,  ob- 
tained in  1901,  has  been  distributed  somewhat.  Other  Cereal  In- 
vestigations numbers  for  these  commercial  and  imported  lots  are 
1429,  1430,  1431,  1547,  3080,  3693,  and  4072. 

The  Arnautka  variety  is  better  suited  than  the  Kubanka  to  the 
more  humid  parts  of  the  northern  Plains  área.  In  the  eastern  parts 
of  Xorth  Dakota  and  South  Dakota,  and  in  adjacent  Minnesota,  it 
outvields  the  Kubanka  varietv. 

Beloturka,  Ghamovka^  and  Pcrerodha. — The  Beloturka,  Ghar- 
novka,  and  Pererodka  varieties  are  all  very  similar  to  the  Kubanka. 

The  Beloturka  variety  (C.  I.  Xo.  1513,  X.  Dak.  Xo.  919,  S.  Dak. 
Xo.  72)  carne  from  the  París  Exposition,  but  íunloubtedly  is  of 
Russian  orígin.   The  ñame,  in  Russian,  means  white  Turk.   It  has 
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given  high  yields  in  the  western  part  of  the  durum-growing  section 
but  is  not  better  than  Kubanka. 

The  Gharnovka  variety  was  obtained  in  three  lots  from  Taganrug, 
Don  Cossacks  Province,  Russia,  These  lots  were  Gharnovka,  C.  I. 
Nos.  1443  (X.  Dak.  No.  915)  and  1447  (X.  Dak.  No.  917),  and  Yellow 
Gharnovka,  C.  I.  No.  1444  (N.  Dak.  No.  914).  They  have  yielderi 
slightly  less  than  Kubanka  and  Arnautka  in  the  Dakotas. 

The  Pererodka  variety  (C.  I.  No.  13r>0,  N.  Dak.  No.  328)  carne 
from  the  Province  of  Orenburg,  Russia.  It  probably  was  originally 
a  Kubanka  strain.  It  is  a  high  yielder,  but  it  has  not  been  superior 
to  or  even  quite  as  good  as  the  Kubanka. 

THE  PEL18SIER  GROUP. 

The  three  varieties  so  far  recognized  in  the  Pelissier  group  are 
Azizi  (C.  I.  No.  2077),  Medeah  (C.  I.  No.  1597),  and  Pelissier  <C.  I. 
Nos.  1584  and  2086). 

The  only  one  grown  in  the  northern  Plains  is  Pelissier  (C.  I.  Xo. 
1584),  which  was  developed  by  a  man  of  that  ñame  in  Oran,  Algeria. 
It  has  been  a  high-yielding  variety  at  some  points  in  the  western  part 
of  the  spring-wheat  section,  but  has  not  become  genera Uy  cultivated. 

TUE  VELVET  DON  íiROUP. 

Belonging  in  the  Velvet  Don  group  are  Richi  (C.  I.  No.  2089)  and 
Velvet  Don  (C.  I.  Nos.  1445  (N.  Dak.  No.  930),  2222,  and  2247). 

This  black-bearded  variety  with  hairy  chatf  was  introduced  from 
the  Don  Cossacks  Province  of  Russia  by  the  United  States  Depart- 
ment of  Agriculture  in  1900.  It  has  not  pro  ved  as  good  a  yielder  as 
Kubanka  and  other  varieties,  and  the  flour  yields  are  comparatively 
low.  It  is  mentioned  here  only  because  it  is  occasionally  found  on 
farms  in  the  section  discussed. 

THE  KA II LA  QKOl'P. 

Only  the  Kahla  (C.  I.  Nos.  1595  and  2088)  and  the  Purple  Durum 
(C.  I.  No.  3024)  are  placed  in  the  Kahla  group.  The  Kahla  is  a 
black-chaffed,  black-bearded  variety,  commonly  grown  by  the  Arabs 
in  Algeria.  It  is  there  considered  one  of  the  best  varieties  of  durum 
wheat  and  is  held  to  be  adapted  to  a  wide  range  of  adverse  condi- 
tions.  It  has  been  tested  in  this  country,  but  not  distributed  to  any 
extent  and  is  only  occasionally  found  on  the  farms. 
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THE  SILVERFISH;'  AN  INJURIOUS  HOUSEHOLD 

INSECT. 

By  C.  L.  Marlatt, 
Entomología  and  Acting  Chüf  in  Abtcncc  of  Chic/. 

INTRODUCTION. 

The  silvorfish  (fig.  1)  is  often  ono  of  the  most  troublesomo  enemies 
of  books,  papers,  card  labels  in  museums,  and  starched  clothing,  and 
occasionally  of  stored  food  subst  anees.  Its 
peeuliar  fislüike  form  and  scaly,  glistening 
bodv,  together  with  itsveryrapid  movements 
and  active  efforts  at  eoncealment  wh  ene  ver 
it  is  uncovered,  have  attached  considerable 
popular  interest  to  it  and  have  rcsulted  in  its 
receiving  a  number  of  more  or  less  descrip- 
tive  popular  ñames,  such  as  silveríish,  süver 
louse,  sil  ver  witeh,  sugarfish,  etc.  The  species 
named  above  is  the  common  one  in  England, 
but  it  also  oceurs  in  this  country,  and,  like 
most  other  domestic  inseets,  it  is  now  prac- 
tically  cosmopolitan.  It  has  a  number  of 
near  allies,  which  closely  resemble  it,  both  in 
appearance  and  habite.  One  of  these, 
(Lepisma)  Thermobia  domestica  Pack.,  has 
certain  peculiarities  of  habit  which  will  be 
referred  to  later.  The  unusual  appearance 
of  the  common  silverfish  earlv  drew  attention  Fio.  i.-Thc  .suvertid  í/..,wi«o 
to  it,  and  a  fairly  aecurato  description  of  it,  A,,u,t'  ,:  ,:^pd 

given  in  a  little  work  published  in  London 

in  1665  by  the  Royal  Society,  is  interesting  enough  to  reproduce: 

It  is  a  very  sraall.  silvery,  ahining  wonn  or  moth  which  I  found  much  conversan! 
among  books  and  papera,  and  ¡a  supposed  to  be  that  which  cómodos  a:id  oats  lióles 

1  Lepisma  saccharina  L.    Thysanura.  fatnily  I.epLsniaiul.i>. 

Note.— This  bulletln  is  oí  spocial  interost  to  housckcepers  throughotit  the  Unilol  i  tutrs.    It  is  a  rvvbion 
r  circular  No.  49  of  the  Buroau  of  Entomology,  U.  S.  Department  of  Agricultun 
«5807  =-15 
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through  the  leaves  and  covers.  It  appears  to  the  naked  eye  a  small,  glittering,  pearl- 
oolored  moth,  which  upon  the  removing  of  books  and  papera  in  the  summer,  is  often 
ohserved  very  nimbly  to  acud  and  pack  away  to  some  lurking  cranny  where  it  may 
bctter  protect  itself  from  any  appearing  dangere.  Its  head  appears  big  and  blunt, 
and  its  body  tapera  from  it  toward  the  tail.  smaller  and  smaller.  being  shaped  almost 
like  a  carret.' 

HABITS  AND  INJURY. 

On  account  of  its  always  shunning  tho  light  and  its  ability  to  run 
very  rapklly  to  places  of  concealment,  it  b  not  often  seen  and  is  most 
diflicult  to  capture,  and  being  clothed  with  smooth,  glistening  scales, 
it  will  slip  from  between  the  fingere  and  is  almost  impossible  to  secure 
without  crushing  or  damaging.  It  is  one  of  the  most  serious  posts  in 
libraries,  particularly  to  the  binding  of  books,  and  will  frequently  eat 
off  the  gold  lettering  to  get  at  the  pasto  beneath,  or,  as  reported  by 
the  late  P.  R.  Uhler,  of  Baltimore,  often  gnaws  off  white  slips  glued 
on  the  backs  of  books.  Heavily  glazed  paper  seems  very  attractive 
to  this  insect,  and  it  has  frequently  happened  that  the  labels  in  museum 
collections  have  been  disfigured  or  destroyed  by  it,  the  glazed  surface 
having  been  entirely  eaten  off.  In  some  cases  books  prin ted  on  heavily 
sized  paper  will  have  the  surface  of  the  leaves  a  good  deal  scraped, 
leaving  only  the  portions  covered  by  the  ink.  It  will  also  eat  any 
starched  clothing,  linen,  or  curtains,  and  has  been  known  to  do  very 
serious  damage  to  silks  which  had  probably  been  stiffened  with  sizing. 
Its  damage  in  houses,  in  addition  to  its  injury  to  books,  consists  in 
causing  the  wall  paper  to  scale  off  by  its  feeding  on  the  starch  paste. 
It  occasionally  gets  into  vegetable  drugs  or  similar  material  left  undis- 
turbed  for  long  periods.  It  is  reported  also  to  eat  occasionally  into 
carpets  and  plush-covered  fumiture,  but  this  is  open  to  question. 

STRUCTURE  AND  RELATIONSHIPS. 

Tho  silverflsh  belongs  to  tho  lowest  ordor  of  inseets— the  Thvsa- 
nura — is  wingless,  and  of  very  simple  structure.  It  is  a  wormlike 
insect  about  one-third  of  an  inch  in  longth,  tapering  from  near  the  head 
to  tho  extremity  of  the  body.  Tho  head  carries  two  prominont  an- 
tenna?,  and  at  the  tip  of  the  body  are  threo  long,  bristlo-shaped 
appondages,  one  pointing  directlv  backward  and  the  other  two  ex- 
tending  out  at  a  considerable  angle.  The  entire  surfaco  of  tho  body 
is  covered  with  very  minute  scales  like  those  of  a  moth.  Six  legs 
spring  from  tho  thorax,  and,  while  not  very  long,  they  aro  powerful 
and  cnablo  tho  insoct  to  run  with  great  rapidity. 

In  cortain  peculiaritios  of  structure,  and  uiso  in  their  habits,  those 
anomalous  inseets  much  remitid  one  of  roaches,  and  their  quick, 
gliiling  movements  and  flattenod  bodies  groatly  heighten  this  rosem- 
1)1  anee.  More  striking  than  all,  howovor,  is  the  remarkable  develop- 
nieiit  of  the  coxte  or  has  al  joints  of  the  legs  in  the  silvorfish,  which 

'  Hnoke.  It..  Mim>ffraphb.  p.  ¿üs-210.    Londun,  1065. 
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finds  its  counterpart  in  roaches,  and,  taken  in  connection  with  the 
other  foatures  of  resomblance,  soems  to  point  to  a  very  cióse  allianco 
betwecn  the  two  groups,  if,  indoed,  the  silverfish  aro  not  moroly 
structurally  degraded  fornis  of  roaches  and  to  he  properly  classod 
with  the  Blattidae. 

ANOTHER  COMMON  SPECIES. 

Another  comnion  silverfish  of  this  countrv,  rcforred  to  in  the 
opening  paragraph,  has  developed  a  novel  habit  of  frequenting  ovens 
and  fireplaces,  and 
seemingly  reveis  in  an 
amount  of  heat  which 
would  be  fatal  to  most 
other  insects.  It  dis- 
ports itself  in  nuinbers 
about  the  openings  of 
ranges  and  over  the 
hot  bricks  and  metal, 
manifesting  a  most 
surprising  immunity 
from  the  effects  of 
high  temperature. 
This  heat-loving  or 
bakehouse  species  (fig. 
2)  was  described  in 
1873  as  Lepisma  do- 
mestica by  Packard, 
who  reported  it  to  be 
common  about  fire- 
places at  Salem,  Mass. 
This  species  is  also 
very  abundant  in 
Washington.  What  is 
evidently  this  same  in- 
sect  began  to  be  noted 
commonly  about  1895 
in  England  and  on  the 
Continent,  where  it  manifests  the  samo  liking  for  hot  places  exhib- 
ited  by  it  in  this  countrv.  The  habit  of  this  species  of  congregating 
in  bakehouses  and  dwellings,  about  fireplaces  and  ovens,  has  given 
rise  to  the  common  appollation  in  England  of  "fire-brat."  Similar 
descriptivo  ñames  aro  applied  to  it  also  on  the  Continent.  This 
species  closelv  resembles  the  common  silverfish  in  size  and  general 
appcarance,  but  may  be  readilv  distinguished  from  it  by  the  presence 
on  the  upper  surface  of  duskv  markings.    It  also  possosses  well- 


Fio.  2  — The  "ftre-brat"  (Thermúu  dome<t;ca):  Adult  Umú-. 

larged.  (nri»¡nal.) 
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marked  structural  differences,  which  havo  led  to  its  late  reference 
to  a  distinct  genus — Thermobia.  An  Italian  entomologist,  Rovelli, 
has  described  this  insect  under  the  descriptivo  ñame  furnorum, 
from  its  inhabiting  ovens,  and  the  ñame  of  the  genus  to  which  it  is 
now  assigned  by  English  entomologists  is  also  descriptivo  of  its  heat- 
loving  charaeter.  A  Dutch  entomologist,  Oudemans,  reports  that  he 
has  found  it  in  abundance  in  all  bakehouses  that  he  has  examinod 
in  Amsterdam,  where  it  is  well  known  to  bakers  and  has  received  a 
number  of  familiar  ñames. 

REMEDIES. 

Advantage  may  be  taken  of  the  liking  of  these  insects  for  f abrics  and 
other  articlos  containing  starch  to  poison  them  by  shpping  into  all  the 
crevices  where  they  occur — in  bookshelves  and  backs  of  mantels, 
under  washboards,  and  in  the  bottoms  of  drawers — bits  of  cardboard 
on  which  a  thin  boiled  starch  paste  poisoned  with  from  3  to  5  per 
cent  powdered  white  arsenic  has  been  spread  and  driod.  The  arsenic 
should  be  added  to  the  flour  and  suflicient  water  used  to  mako  a  thin 
paste  by  boiling.  One  of  our  correspondents  reports  complete  relief 
by  this  measure. 

The  silverfish  readily  succumbs  to  pyrethrum,  and  wherever  this 
can  be  applied,  as  on  bookshelves,  it  furnishes  one  of  the  best  means 
of  control. 

Sodium  fluorid,1  now  recognized  as  one  of  the  most  efficient  roach 
powders,  will  doubtless  also  be  equally  effectivo  against  silverfish. 
Where  such  course  is  possible  it  may  be  dusted  by  hand  or  with  a 
powder  blower  in  the  situations  where  silverfish  occur. 

For  starched  clothing  and  similar  objects  liablo  to  injury  by  it, 
frequent  handling  and  airing  and  the  destruction  by  hand  of  all 
spocimens  discoverod  Í9  to  be  recommended,  in  addition  to  the  reme- 
dies noted  above.  Little  damago  is  likely  to  occur  in  houses  except 
in  comparatively  moist  situations  or  where  stored  objects  remain 
undisturbed  for  a  voar  or  more. 


»  Marlatt.  C.  L.  Cookroacheí.  V.  8.  Dcpt.  Agr.,  Farmers'  Bulletin  G5S,  15  p.,  5  flg.,  1915.  Refcreace 
to  sodium  flourid  against  roac-hos.  p.  12. 
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A  SIMPLE  TRAP  NEST  FOR  POULTRYt^/ 

By  Alpred  R.  Lee, 

A  a -111111  Husbandman  in  Poultry  Jnvestigationx, 
Animal  Husbamlry  División. 

A  trap  nest  is  a  laying  nest  so  arranged  that  after  a  hen  entere 
she  is  confined  until  released  by  the  attendant.  The  trap  nest  shown 
in  the  accompanying  illustrations  is  used  with  good  results  on  the 
Government  poultry  farra  and  is  quito  similar  to  the  nest  used  at 
the  Connecticut  State  experiment  station.  It  is  very  simple  and 
may  be  built  at  a  small  cost. 

The  use  of  trap  nests  is  essential  in  breeding  poultry  for  both  egg 
production  and  exhibition,  where  pedigreo  reeords  aro  used  in  select- 
ing  either  the  males  or  females,  and  has  a  place  in  mass  selection  for 
increasing  the  egg  production.  Trap  nests  are  of  valué  in  weoding 
out  poor  layers  and  increasing  the  average  egg  yield  of  a  flock  by 
selecting  and  breeding,  but  are  not  extensively  used  on  account  of 
the  large  amount  of  labor  required  to  opérate  thera.  Sorae  poultry 
breeders  trap-nest  their  pullets  during  their  first  six  months  of 
laying  and  use  this  as  a  basis  in  selecting  their  breeders  for  egg  pro- 
duction. 

One  trap  nest  (fig.  1)  should  be  provided  for  4  to  f>  hens  kept  in 
flocks  of  50  or  more,  while  more  trap  nests  per  hen  are  necessary  in 
smaller  flocks.  The  hens  are  banded  with  numbered  bands,  and  a 
record  is  kept  of  their  egg  production.  The  nests  should  be  visited 
at  least  three  times  daily,  and  preferably  four  or  five  times,  frequent 
trips  being  especially  necessary  when  the  hens  are  laying  freely  and 
during  hot  weather. 

This  trap  nest  may  be  attached  to  the  undereide  of  the  dropping 
board,  with  the  front  facing  the  pen  and  arranged  so  that  it  can  be 


j?lves  full  directiom  for 


a  trap 


It  will  be  oí  lutórest  to  poultry 
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casily  removed,  or  it  may  be  placed  on  the  walls  of  the  pen.  If  the 
nest  is  placed  under  the  dropping  board,  the  latter  will  serve  as  a  top 
for  the  nest,  and  the  rear  of  the  nest  may  be  of  wire  to  allow  good 
ventilation  in  warm  weather.  If  the  nest  is  placed  on  the  wall, 
slats  or  wire  should  be  inserted  from  the  front  of  the  nest  to  the 
wall  at  a  sharp  angle  to  prevent  the  hens  from  roosting  on  the  nest. 

When  the  hen  entere  this  nest  her  back  raises  the  door  (c),  which 
releases  the  catch  or  trigger  (a)  and  allows  the  door  to  shut.  The 
catch  should  be  set  so  that  its  edge  just  holds  the  door,  which  posi- 
tion  is  regulated  by  the  screw  or  nail  at  the  lower  inside  edge  of  the 
catch.  A  washer  should  be  placed  on  the  screw  (d)  between  the 
catch  and  the  side  of  the  nest  to  prevent  this  catch  from  sticking. 
The  guard  (b)  around  the  catch  keeps  the  nesting  material  away 


Fiu.  1. 


from  the  catch.  The  length  of  the  catch  which  supports  the  door 
and  the  triangular  notch  in  the  door  may  be  varied  slightly  for  very 
small  or  very  large  hens. 

CONSTRUCTING  A  THREE-COMPARTMENT  NEST. 

Cut  four  J-inch  boards  for  ends  and  partitions,  12  inches  wido  by 
19  inches  long,  enough  ^-inch  boards  39$  inches  long,  laid  length- 
wise,  to  cover  the  top,  back,  and  bottom,  and  one  strip  39$  inches 
long  and  1$  inches  wide  for  the  front  of  the  nests.  Cut  threo  pieces 
of  J-inch  boards  12  inches  long  and  3  inches  high  to  insert  in  the  nest 
to  hold  the  nesting  material  away  from  the  door. 

Xail  the  top,  back,  and  bottom  to  the  ends  and  partitions  (see 
fig.  2),  insert  the  3-inch  strips  in  the  nests,  and  make  the  guard  (6), 
nailing  it  to  the  left  sido  of  the  nest.    Bore  a  hole  in  the  catch  (a) 
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large  enough  so  that  the  catch  will  move  freely  when  screwed  into 
position  on  the  side.  Place  a  washer  on  the  screw  betweon  the  catch 
and  the  side  of  the  nest.  Place  a  screw  at  the  lower  edge  of  the 
catch  to  stop  it  when  set,  so  that  the  catch  will  just  hold  the  door. 

Make  the  doors  (c)  of  f-inch  material,  12  inehes  by  6  inches,  and 
cut  a  triangular  notch  in  the  centcr  4  inches  wide.  Put  two  screw 
eyes  in  the  top  of  the  doors  and  bore  holes  in  the  front  of  the  nests 


2  inches  below  the  top  (inside  measurement),  through  which  a 
-rV-inch  wire  is  ron  to  support  the  doors. 

Attach  a  narrow  strip  to  the  front  of  the  nests  for  the  hens  to  jump 
upon  when  entering  the  nests.  Place  a  button  or  block  of  wood  on 
the  front  of  each  partition  to  hold  the  door  when  the  nest  is  closed. 

If  the  nests  are  to  be  placed  directly  below  the  dropping  board,  a 
wire  top  should  be  used  on  the  nest,  except  for  a  5-inch  strip  of  wood 
on  the  front  edge  of  the  top  to  stiífen  the  nest. 
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FLEAS  AS  PESTS  TO  MAN  AND  ANIMALS,  WITH 
SUGGESTIONS  FOR  THEIR  CONTROL. 

By  F.  C.  Bisiiopp, 
Entomoloffieal  Axtintant.  Southern  Field  Crop  Intect  1 nvettigation*. 

INTRODUCTION. 

Fleas  are  of  importance  to  man  in  two  ways:  First,  as  disease 
carriers  and,  second,  as  par  asi  tes  or  annoyers  of  man  and  animáis. 
The  dread  disease  of  man  known  as  bubonic  plague  has  been  found 
to  be  transmitted  largely,  if  not  entirely,  through  the  agency  of 
these  insects.  A  disease  known  as  infantile  kala  azar,  occurring 
in  the  countries  bordering  the  Mediterranean  Sea,  is  probably  also 
transmitted  by  them,  and  a  species  of  tapeworm  which  infests  dogs 
and  occasionally  people  has  been  found  to  pass  at  least  one  stage  in 
the  dog  flea,  then  gaining  entranee  to  a  new  host  by  the  swallowing 
of  crushed  or  living  fleas.  As  parasites  of  man  and  animáis  fleas 
are  of  considerable  importance  asi  de  from  disease  transmission. 
In  many  Lnstances  they  have  been  known  to  render  houses  un  in- 
habitable for  a  time,  and  certain  species  cause  considerable  loss 
among  poultry  as  well  as  annoyance  to  other  animáis. 

LIFE  HISTORY  AND  HABITS  OF  FLEAS. 

It  should  be  borne  in  mind  that  there  are  a  great  many  different 
kinds  of  fleas.  Most  of  these  are  of  no  importance  to  man,  as  they 
feed  on  various  wild  birds  and  mammals.  Nearly  all  sacies  have 
some  one  host  upon  which  they  prefer  to  live,  but  they  may  feed 
upon  other  animáis  and  often  thrive  upon  them. 
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As  examples  may  becited  the  dog  flea  (fig.  I),1  which  normally  feeds 
on  dogs  and  cats,  but  which  when  excessively  numerous  may  prove  a 
troublesome  pest  to  man.  The  human  flea  normally  attacks  man, 
but  may  be  found  on  a  number  oí  other  animáis.  Rat  fleas,  in  the 
absence  oí  their  usual  hosts,  will  bite  man,  and  it  is  in  this  instance 
that  fleas  are  responsible  for  the  inoculation  of  man  with  bubonic 
plague. 

There  is  a  marked  variation  in  the  habits  of  fleas  in  regard  to  the 
intimacy  with  which  they  are  associated  with  their  hosts.  Some 
kinds  remain  upon  host  animáis  practically  all  of  the  time.  In  fact, 
the  chigoe  flea  normally  buries  itself  in  the  skin  of  the  host  and 
there  develops  its  eggs  and  dies.  The  sticktight  flea,  or  chicken 
flea,  has  this  habit  of  intímate  association  with  the  host,  but  does  not 
bury  itself  in  the  flesh  of  the  animal.  Dog  fleas  ordinarily  remain 
upon  the  domestic  animáis  almost  continuously  throughout  their 
existcnce,  but  are  not  attached,  feeding  only  at  intervals.  The 
human  flea  has  adapted  itself  to  its  host  so  closely  that  it  remains 
upon  man  but  little,  being  free  the  greater  portion  of  the  time. 

There  are  four  diflerent  stages  in  the  life  of  fleas,  as  is  the  case 
with  many  other  insects;  these  are  the  egg,  larva,  pupa,  and  adult. 

A  number  of  eggs  are  deposited  by  each  adult  flea.  The  egg  Iay- 
ing,  alternated  with  feeding,  extends  over  a  considerable  period  of 
time.  In  most  cases  the  ova  are  deposited  by  the  fleas  while  the 
latter  are  on  the  host,  but  as  they  usually  are  not  cemented  to  the 
hair  or  feathers  they  fall  out  in  the  nest  or  resting  place  of  the 
animal.  The  eggs  are  whito  or  cream  in  color  and  ovoid  in  shape. 
Large  numbers  of  them  may  often  be  seen  on  mats  or  cushions  upon 
which  infested  dogs  or  cats  sleep.  Especially  are  they  easily  ob- 
served  when  on  dark-colored  cloths.  The  egg  of  the  common  dog 
flea  is  illustrated  in  figure  1  at  a.  Hatching  usually  takes  place  in 
from  2  to  12  dnvs. 

The  larva  when  first  hatched  is  very  minute,  of  whitish  color,  and 
quite  active.  (Sce  fig.  2,  larva  of  European  rat  flea.)  In  this  stage 
none  of  the  fleas  is  parasitic.  They  depend  upon  various  animal  and 
vegetable  débris,  including  the  excrement  of  the  adult  fleas,  for  food. 
During  their  growth  the  skin  is  shed  two  or  three  times,  and  between 
four  days  and  se  vera  1  inonths  after  hatching  a  silken  cocoon  is  spun, 
and  in  this  the  larva  transforms  to  the  pupal  or  resting  stage.  (See 
fig.  1,  b  and     pupa  of  dog  flea.) 

1  The  flens  mcntloned  in  thN  hnlletin  are  known  selentiflcally  as  follows :  Dog  flea, 
Ctcnorephalus  cani»  Curtía ;  cat  hVa,  Ctenorrphaiu*  fclin  Iloucb. ;  human  flea,  l'ulcx 
irritan*  L. ;  rat  fleas,  Xcnopaylla  cheopitt  Roth.  (the  ludían  rat  flea),  Ceratophptlu» 
fasriatus  Bono,  (the  Kuropoan  rat  flea).  and  others ;  ehiKoe,  Dermatophtius  penetran*  L.; 
«tlcktight  or  chicken  pox  üea,  Echiánophaya  gallinácea  Weatw. 
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The  insect  remain.s  within  the  cocoon  for  a  periocl  which  may 
range  from  three  days  to  more  than  a  year.  The  cocoon  of  the  dog 
flea  is  illustrated  in  figure  1  at  h.  The  dark  curved  ohject  within  is 
the  lana  just  before  pupating. 

The  complete  life  cycle  of  members  of  this  group  of  insects  may 
be  passed  in  as  short  a  period  as  19  days,  but  during  rool  weather 


Fio.  1. — The  <1ok  flea:  a,  Efcic ;  6,  larva  In  cocoon  :  r,  pupa;  d,  adult ;  «,  niouth  parta  of 
same  from  side ;  /,  antenna ;  g,  lablum  from  bekm.  6,  c,  rf,  Much  «ftlarxtdi  a.  e.  f,  g, 
more  mlarged.     (From  Howard.) 

or  under  adverse  conditions  the  total  period  from  egg  to  adult  muy 
extend  considerably  o  ver  a  year. 

HOW  LONG  THE  ADULT  W1LL  LIVE. 

The  length  of  life  of  the  mature  flea  varies  much  in  ditferent 
species  and  also  under  different  atmospheric  conditions.  During 


Ki«¡.        The  Euro  pean  rat  Hca  :  Larva.    (Jreatl.v  enlanted. 
(Author's  illuatration.i 


hot,  dry  weather,  and  when  no  animáis  upon  which  to  feed  are 
present,  the  duration  of  life  is  exeremtly  short — two  to  five  days 
When  allowed  to  feed  on  blood,  which  is  the  only  food  taken  by  the 
adults,  they  may  live  from  a  month  to  almost  a  year.   During  sum- 
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mer  probably  the  average  longevity  of  the  human  flea  without  food 
is  about  two  months,  of  the  dog  flea  somewhat  less,  and  of  the  stick- 
tight  flea  still  less. 

ABUNDANCE  OF  FLEAS  IN  RELATION  TO  SEASON,  CLIMATE,  AND 

OTHER  CONDITIONS. 

■ 

In  the  northern  part  of  the  United  States  nearly  all  fleas  pass  the 
winter  in  the  immature  stages,  while  in  the  more  southern  latitudes 
some  of  them  are  present  on  hosts  throughout  the  winter  months. 
In  general,  however,  these  insects  are  never  as  abundant  during 
winter  and  spring  as  they  are  in  summer  and  fall. 

Rainfall  and  the  amount  of  moisture  in  the  atmosphere  have  much 
to  do  with  flea  breeding.  As  a  rule  rainy  summers  are  productivo 
of  outbreaks  of  fleas,  and  extremely  hot,  dry  weather  tends  to  check 
their  breeding.  This  condition  is  brought  about  by  the  fact  that 
the  larva  and  pupa  require  a  certain  amount  of  moisture  for  suc- 
cessful  development,  and  the  adults  also  live  longer  when  there  is 
a  proper  degree  of  moisture  present.  It  is  not  intended  to  convey 
the  idea  that  fleas  require  very  moist  places  in  which  to  breed.  As 
a  matter  of  fact,  excessive  moisture  in  the  breeding  places  is  as  detri- 
mental  as  excessive  dryness. 

It  is  common  knowledge  that  fleas  occur  in  greatest  abundance  in 
sandy  regions.  This  is  explained  by  the  fact  that  the  sand  maintains 
a  more  uniform  moisture  condition  and  thus  permits  the  immature 
stages  of  the  flea  to  develop  with  greater  success.  The  sand  also 
otfers  some  protection  to  the  adults  and  renders  heavy  rains  less 
destructive  to  all  stages  of  the  flea  present  on  the  soil. 

FLEAS  AS  PESTS  IN  THE  HOUSEHOLD. 

As  has  been  pointed  out,J  in  the  eastern  part  of  the  United  States 
the  dog  flea  is  the  species  of  greatest  iniportance  as  a  household  pest. 
Many  instances  have  been  brought  to  the  attention  of  the  Bureau  of 
Entomology  in  which  houses,  particularly  those  vacated  for  some  time 
during  the  summer  months,  have  been  found  to  be  literally  overrun  by 
these  pests. 

In  portions  of  the  South  and  West  the  human  flea  (figs.  3  and  4) 
is  the  one  primarily  responsible  for  house  infestations,  Although 
the  host  relationship  of  these  two  species  is  somewhat  different,  the 
same  methods  of  control  are  applicablc,  for  the  most  part,  to  both, 

1  Iloward,  O.  House  Fleas.  D.  8.  Dept  Agr.,  Bur.  Ent.f  Clr.  108,  4  p.,  2  üg.,  Feb. 
11,  1909. 
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The  conditions  which  give  rise  to  outbreaks  in  houses,  particularly 
in  the  case  of  the  dog  flea.  are  usually  these:  Pet  dogs  or  cats  are 
kept  about  the  household  during  the  spring  and  early  sumraer, 
and  gi*eat  numbers  of  eggs  are  deposited  upon  them  by  the  fleas. 
These  eggs  are  scattered  about  the  floors  and  soon  hatch  into  minute 
niaggots  which  feed  upon  the  vegetable  and  animal  matter  under 
carpets  and  mattings  and  in  cracks.  During  this  time  the  house  has 
been  closed  up  and  the  breeding  allowed  to  proceed  unmolested,  so 
that  at  about  the  time  the  occupants  return  the  fleas  have  reached 


Fio.  S. — The  human  nVa     Adult  female.    Oroatly  enlarKiMl.     (Author'n  llltist ratlon. » 


the  adult  stage.  In  the  absence  of  other  hosts  they  are  exceedingly 
hungry  and  ready  to  attack  man  or  any  animáis  which  are  accessible. 

Some  infestations  of  residences  come  from  breeding  places  beneath 
the  houses.  The  fleas  in  these  cases  are  usually  furnished  by  stray 
animáis  which  sleep  under  the  buildings.  The  imnmture  stages 
develop  in  the  acetimulatlon  of  dust  and  vegetable  matter  in  the 
beds  of  these  animáis.  Instances  are  not  uncommon  where  such  in- 
festations may  extend  to  lawns.  bamyards,  and,  in  fact,  all  over  the 
premises,  although  as  a  nde  the  ceuter  of  infestation  is  in  some  one 
definite  place  frequented  by  animáis. 
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The  infestations  of  the  human  flea  are  usually  less  heavy  than  in 
the  extreme  cases  above  mentioned,  and  the  breeding  places  are  often 
more  widely  extended. 

A  numl^er  of  instances  in  the  Southern  and  Central-Western  States 
have  come  to  notice  where  hogs  appear  to  have  been  the  source  of 
gross  infestations  of  the  human  flea.  The  adult  fleas  feed  on  tiie 
hogs,  and  breeding  takes  place  in  the  beds  of  these  animáis.   In  some 


Fi<;.  4. — The  human  flea  :  Adult  tnale.    Greatly  enlarced.    Note  the  dlfference  in  the 
rthapc  of  the  abdomen  Of  the  male  as  compared  with  that  of  the  female  (Úg.  3). 
(Author'8  IlluatratloD.) 


instances  the  source  of  infestation  is  in  the  hog  runs,  but  more 
usually  it  is  derived  from  hogs  sleeping  under  houses. 

FLEAS  INJURIOUS  TO  POULTRY  AND  DOMESTIC  ANIMALS. 

Fortunntely  the  higher  domestic  animáis  are  comparatively  free 
from  flea  attacks.  Horses,  cattle,  sheep,  and  goats  are  very  seldom 
annoyed,  although  a  few  instances  have  come  to  our  attention  in 
which  the  sticktight  flea  infested  horses.  Hogs  are  infested  to  some 
cxtent,  but  seldom  heavily  enough  to  do  any  damage. 
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. — Head  of  roostiT  Infestcd  wlth  the 
stlcktlKht  flea.  Somewhat  reduced.  (Au- 
thor's  Ulustratlon.) 


THE  STICKTIGHT  FLEA. 

The  sticktight  flea,  or  southern  chicken  flea,  is  probably  the  most 
iniportant  of  our  Uve-stock  in- 
festing  species.  This  form  at- 
tftcks  a  number  of  different  hosts, 
mcluding  poultry,  dogs,  cats, 
and  some  wild  animáis.  As  has 
been  stated,  the  adult  fleas  re- 
tnain  during  the  greater  part 
of  their  lives  attached  to  the 
host  animal.  On  dogs  and  cats 
they  are  largely  found  on  the 
ears,  particularly  along  the 
edges.  In  the  case  of  poultry 
infestations  fleas  are  most-  com- 
mon  on  the  heads  of  the  hosts, 
where  they  are  to  be  seen  in 
groups  or  patches.  This  habit 
of  attaching  in  clusters  seems 
to  be  weU  marked,  and  an  in- 
ff>ted  fowl  often  may  be  recognized  at  a  considerable  distance  by 

ib,  and  wattles.  Fig- 
ure 5  illustrates  the 
usual  mode  of  in- 
festation  on  a 
chicken's  head,  and 
figure  6  shows  one 
of  the  fleas  much 
enlarged.  When  the 
fleas  are  excessively 
abundant  they  may 
be  found  in  similar 
patches  on  the  neck 
and  various  pails 
of  the  body. 

This  flea  is  most 
common  and  of 
greatest  importance 
in  the  Southern 
and  Southwestern 
States.  It  has  been 
reported  as  injuri- 

oua  to  poultry  as  far  north  as  Kansas.  The  injurv  is  most  marked 
in  young  chickens,  which  when  fairly  heavily  infested  often  die 


the  dark  fli»a-covered  áreas  about  the  eyes, 


Vu..  »J. 


Tbc  Htl«  ktlK'ht  flea  :  Adult  fomale. 

(Author'H  Jllu^trailon.» 


Much  pnlarged. 
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quickly.  Older  fowls  are  more  resistant.  but  have  been  known  to 
succumb  to  very  heavy  inf  estations ;  and  certainly  the  fleas  materi- 
ally  reduce  egg  production,  retard  the  growth  of  fowls,  and  diminish 
their  size. 

The  eggs  are  deposited  by  the  adult  ñea  while  it  is  attached  to 
the  host.  They  fall  to  the  ground  under  the  roost  in  chicken 
houses  or  under  sheds  frequented  by  the  poultry  and  there  continué 
to  develop.  When  dogs  and  cats  are  infested  the  i mm ature  stages 
develop  largely  in  the  material  used  by  them  for  beds. 

A  few  other  species  of  fleas  are  occasionally  found  in  poultry 
houses.  Some  of  these  may  be  normally  bird-infesting  species,  while 
others  are  at  home  in  the  houses  of  domestic  poultry.  Infestations 
by  these  fleas  have  been  reported  f rom  several  places  in  the  Northern 
States,  particularly  in  the  Northwest  The  presence  of  the  fleas  is 
usually  first  detected  by  the  aduhs  getting  on  the  bodies  of  persons 
entering  chicken  houses.  These  fleas  do  not  remain  attached  to  the 
host  continuously  as  does  the  sticktight  flea.  They  are  seldom  of 
any  great  importance  and  may  be  controlled  by  the  same  methods 
outlined  on  pages  13  and  14. 

DOG  AND  CAT  FLEAS. 

Dogs  and  cats  are  infested  by  two  very  closely  related  species  of 
fleas,1  and  these  appear  to  feed  more  or  less  interchangeably  on  the 
two  hosts,  as  well  as  occasionally  on  man  and  other  animáis.  While 
they  cause  these  hosts  much  annoyance  and,  as  has  been  pointed  out, 
are  also  responsible  for  the  in f esta t ion  of  dogs  by  tapeworms,  seri- 
ous  injury  seems  to  be  rare.  However,  in  the  case  of  valuable  dogs 
and  cats  it  is  often  desirable  to  rid  them  of  fleas,  and  in  all  cases 
where  these  animáis  are  closely  associated  with  man  the  control  of 
the  fleas  upon  them  is  of  importance.  As  will  be  seen  by  comparing 
figure  1  with  figure  6,  the  dog  flea  is  quite  different  from  the  stick- 
tight flea  in  structure  as  well  as  in  size.  The  adults  do  not  remain 
attached  to  the  host  in  one  place,  but  the  life  history  is  not  vastly 
different  from  that  of  the  sticktight  flea.  Breeding  takes  place  in 
similar  materials  in  situations  occupied  by  the  host  animáis.  Mr. 
Theodore  Pergande,  working  with  the  dog  flea  at  Washington,  D.  C, 
found  the  life  cycle  from  egg  to  adult  to  be  completed  within  17  to  37 
days.  It  is  thus  seen  that  a  great  number  of  fleas  might  be  bred  in 
and  beneath  an  unoccupied  house  in  a  comparatively  short  period. 

Both  of  these  species  have  a  very  wide  distribution,  being  found  in 
practically  all  parts  of  the  world  where  dogs  and  cats  are  found. 

1  The  cat  flea  l*  known  scientlfically  as  Ctcnocephalua  frlin  Bouehé,  and  the  dog  flea  as 
Ctenorrphalus  cani*  CurtiB.    The  human  flea  also  Ib  not  uncomnionly  found  on  dogs 
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FLEAS  IN  RELATION  TO  BUBONIC  PLAGUE. 

During  recent  years  bubonic  plague  has  been  introcluced  into  the 
United  States  on  both  the  Pacific  and  Oulf  coasts.  The  infestation 
in  California  persisted  for  a  number  of  years,  although  it  was  closely 
held  in  check  through  the  efforts  of  the  Public  Health  Service  and 
the  State  board  of  health.  The  disease  around  San  Francisco  not 
only  persisted  among  the  rats,  but  gained  a  foothold  among  ground 
squirrels  in  the  counties  adjacent  to  San  Francisco  Bay.  A  strenuous 
fight  is  being  waged  against  rats  in  all  of  the  Pacific  ports  and  against 
ground  squirrels  in  the  territory  where  the  disease  has  become  estab- 
lished  among  these  rodents. 

During  the  year  1914  the  disease  broke  out  in  New  Orleans,  but 
strict  quarantine  measures  and  an  energetic  campaign  against  the 
rats  kept  the  malady  from  spreading  and  limited  the  number  of 
human  cases. 

While  the  plague  situation  is  now  well  in  hand  it  is  important 
that  all  ha  ve  a  general  knowledge  of  the  essential  steps  in  controlling 
the  disease.  The  prevention  of  the  introduction  of  bubonic  plague 
depends  to  a  considerable  extent  upon  quarantine  regulations  at  our 
ports  of  entry,  hvt  it  is  of  even  greater  importance  that  united  eífort 
be  put  forth  to  control  the  rats  in  the  seaport  towns.  The  work 
should  not  stop  here,  as  it  is  of  importance  that  concerted  action  be 
taken  against  rats  and  ground  squirrels  throughout  the  entire  country. 

It  may  be  gathered  from  what  has  been  said  that  the  control  of 
bubonic  plague  depends  almost  entirely  upon  tlie  destruction  of  the 
rat  population.  This  Í9  essential  in  that  the  disease  always  starts  by 
gaining  a  foothold  among  the  rats,  and  as  these  animáis  die  and  the 
fleas  lea  ve  them  and  attack  man  the  human  cases  of  plague  begin. 

In  addition  to  the  importance  of  rat  control  from  the  standpoint 
of  disease  prevention  there  is  every  reason  to  wage  war  against  these 
pests  on  accóunt  of  their  importance  as  destroyers  of  agricultural  and 
other  products.  It  has  been  estimated  that  the  loss  in  the  United 
States  due  to  rats  exceeds  $100,000.000  annually.  The  principal 
methods  of  combating  these  rodents1  are  rat  proofing,  trapping, 
poisoning,  and  destruction  by  natural  enemies. 

With  the  reduction  in  numbers  of  rats  and  mice  the  various  species 
of  fleas  which  infest  them  and  which  in  turn  may  play  a  part  in 
carrying  bubonic  plague  are  greatly  reduced  in  numbers.  The  clean- 
ing  up  of  the  breeding  places  of  rats  and  the  destruction  of  their 
nests  will  also  accomplish  the  extermination  of  a  large  number  of 
fleas  in  the  immature  stages.  Some  of  the  methods  of  trapping  fleas 
inentioned  under  "  Means  of  Repression  "  will  aid  in  destroying  those 

1  The  methods  of  rat  control  are  dlncuwed  In  Fartnorw'  Bulletln  369,  IT.  S.  Department 
of  Agrie  ul  tu  re,  by  Mr.  D.  B.  Lantz,  of  tbc  Buroau  of  Biológica!  Survey. 
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which  may  have  fed  on  rats  and  «re  therefore  dangerous  as  regar  ds 
disease  transmission. 

Persons  resident  in  districts  where  plague  occurs  among  the 
ground  squirrels  should  remember  that  there  is  danger  of  infection 
from  the  bites  of  fleas  which  infest  these  animáis. 

MEANS  OF  REPRESSION. 

Certain  general  principies  regarding  the  control  of  fleas  are  appli- 
cable  to  nearly  a  11  species,  but  some  modifications  of  the  methods 
employed  are  necessary  for  different  species  and  under  the  different 
conditions  in  which  they  exist. 

METHODS  OF  COMBATING  HOUSEHOLD  INFEST ATI0N8. 

As  has  been  pointed  out,  the  dog  flea  and  the  human  tlea  are  the 
two  most  important  species  invading  the  habitations  of  man.  It  has 
also  been  suggested  that  the  adult  fleas  feed  more  or  less  on  cats  and 
dogs  and  that  the  immature  stages  develop  in  the  cracks  of  floors  and 
beneath  houses.  It  is  at  once  apparent  that  two  steps  are  necessary 
to  cope  with  the  pest:  (1)  The  destruction  on  the  host  of  the  adults 
which  are  producing  the  eggs,  and  (2)  the  clearing  out  of  the  imma- 
ture stages  which  are  breeding  in  or  under  the  house. 

THE  DESTRUCTION  OF  FLEAS  ON  CATS.  DOGS.  AND  HOGS. 

One  of  the  most  successful  methods  of  killing  fleas  on  cats  and  dogs 
is  to  wash  the  animáis  thoroughly  in  a  tub  containing  the  proper  pro- 
portion  of  a  saponified  coal-tar  creosote  preparation,  of  which  there 
are  a  numl>er  on  the  market,  known  as  "  stock  dips,"  etc.  The  animal 
should  be  thoroughly  scrubbed,  making  sure  that  the  fleas  on  the  head 
are  well  soaked,  as  many  rush  there  to  get  away  from  the  parts  that 
are  covered  with  the  solution.  After  the  animal  has  been  in  the  bath 
for  about  5  or  10  minutes  it  may  be"  removed  and  allowed  to  dry. 
In  the  case  of  cats,  especially  if  tender  skinned,  the  preparation  may 
be  washed  out  of  the  fur  with  soap  and  warm  water  soon  after  the 
animal  is  taken  out  of  the  solution. 

Tn  addition  to  the  destruction  of  all  fleas  present,  this  accom- 
plishes  the  cleansing  and  deodorizing  of  the  fur  and  also  aids  in 
the  healing  of  any  wounds  which  are  present. 

Other  methods  of  destroying  fleas  on  cats  and  dogs  have  been 
recommended.  Among  these  the  careful  rubbing  into  the  hair  of 
powdered  naphthalene  or  moth  balls  has  been  found  effective. 
Pyrethrum  or  Persian  insect  powder  is  used  in  the  same  way.  Both 
of  these  materials  stupefy  the  insects  and  cause  them  to  come  to  the 
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surface  oí  the  hair  or  actually  drop  out.  The  ánimals  should  be 
treated  on  papers  spread  on  the  floor  and  the  insects  burned  after 
the  dusting  is  completed. 

Fleas  on  hogs  may  be  destroyed  by  dipping  the  animáis  in  a  vat 
containing  some  of  the  creosote  dips  as  used  for  the  hog  louse  or  by 
sprinkling  crude  petroleum  on  them  when  they  are  eating. 

CONTROL  OF  HOSTS. 

In  order  to  avoid  the  infestation  of  houses,  it  is  important  to  keep 
all  animáis  from  beneath  dwellings.  In  snch  situations  breeding 
may  progress  rapidly,  and  it  is  very  difficult  to  treat  the  breeding 
places.  If  fleas  are  continuously  annoying  about  the  household,  it  is 
often  desirable  not  to  admit  cats  and  dogs  at  all,  but  to  provide 
regular  sleeping  quarters  for  these  animáis  out  of  doors  and  prevent 
flea  breeding  by  methods  suggested  in  the  following  paragraph. 
Stray  cats  and  dogs  should  not  be  encouraged  about  the  premises. 
In  towns  and  cities  the  enforcement  of  the  dog-tax  law  and  the 
destruction  of  all  untagged  animáis  will  tend  greatly  to  reduce  house 
infestations.  It  is  also  desirable  to  keep  different  kinds  of  animáis 
which  are  subject  to  flea  infestation  separated,  and  care  should  be 
exercised  that  infested  animáis  are  not  brought  to  elean  premises  and 
that  infested  poultry  are  not  placed  with  a  clean  flock. 

DESTRUCTION  OF  FLEAS  !N  IMMATURE  STAGEB. 

Following  the  ridding  of  infested  animáis  of  adult  fleas,  it  is 
important  to  destroy  the  immature  ones  which  are  constantly  be- 
coming  full  grown  and  reinfesting  animáis  and  annoying  man.  In 
household  infestations  it  is  usuallv  found  that  the  breeding  takes 
place  in  the  cracks  of  floors  or  beneath  carpets  or  in  rooms  which  are 
not  frequently  swept,  but  which  may  be  visited  by  pet  dogs  and  cats. 
The  carpets  and  rugs  should  be  removed,  the  floors  thoroughly 
swept,  and  all  of  the  dust  thus  obtained  burned,  as  it  contains  many 
of  the  eggs  and  maggots  of  the  fleas.  The  floor  should  then  be 
scmbbed  with  strong  soapsuds  or  sprinkled  with  gasoline,  taking 
care  to  avoid  having  fires  about  during  this  procedure.  After  the 
floor  coverings  are  thoroughly  aired  and  beaten  they  may  be  re- 
turned,  but  it  is  desirable  before  putting  them  down  to  sprinkle  the 
floor  with  naphthalene  crystals  or  pyrethrum  powder. 

In  flea-infested  regions  it  is  advisable  to  avoid  the  use  of  mattings 
and  carpets.  These  may  be  supplanted  by  rugs  or  oiled  bare  floors. 
This  permits  frequent  sweeping  of  the  floors  and  makes  the  destruc- 
tion of  the  immature  stages  easier  if  an  infestation  becomes  estab- 
lished. 
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Aniong  other  methods  for  destroying  the  fleas  in  houses  the  fol- 
lowing  have  been  tried  and  recommended :  Scatter  5  pounds  of  flake 
naphthalene  over  the  floor  of  an  infested  roora  and  cióse  tightly  the 
doors  and  windows  for  24  hours.  After  this  time  the  naphthalene 
may  be  swept  into  another  room,  and  so  on,  thus  making  the  treat- 
ment  inexpensive.  The  free  use  of  alum,  both  in  the  powdered 
form  sprinkled  over  carpets  and  rugs  and  by  dipping  papers  in  an 
alum  solution  and  placing  them  under  the  rugs,  is  said  to  give  satis- 
factory  results.  The  fumigation  of  houses  with  sulphur  fumes  or 
hydrocyanic-acid  gas  also  accomplishes  complete  destruction.  In  ad- 
dition  to  killing  all  of  the  fleas,  rats  and  mice  are  destroyed  by  these 
last-mentioned  methods.  In  using  sulphur  the  infested  building 
should  be  closed  up  tightly  and  the  material  used  at  the  rate  of  4 
pounds  to  each  1,000  cubic  feet  of  space.  If  the  immature  stages  have 
been  destroyed  by  the  methods  mentioned  above,  2  to  3  pounds  of 
sulphur  per  1,000  cubic  feet  of  space  will  be  suflicient  to  destroy  the 
adults.  The  sulphur  is  made  into  a  cone  shape  in  a  good-sized  pan  or 
kettle  and  placed  in  a  larger  pan  containing  water  to  avoid  danger  of 
fire  from  the  heat  generated.  A  little  alcohol  is  then  poured  into  a 
depression  made  in  the  top  of  the  cone  of  sulphur,  and  a  match 
applied.  Each  room  should  have  a  pan  of  sulphur,  and  the  rooms 
should  be  kept  closed  about  12  hours.  As  the  gas  generated  corrodes 
metáis  and  injures  plants,  it  is  necessary  to  remove  metal  objects  and 
potted  plants  before  fumigating.  It  is  not  advisable  for  anyone  to 
undertake  the  use  of  hydrocyanic-acid  gas  without  obtaining  the  com- 
plete directions  for  its  employment  as  outlined  in  Farmers'  Bulletin 
090,  entitled  "  Hydrocyanic-Acid  Gas  Against  Household  Insects." 
This  gas  is  very  poisonous,  but  is  one  of  the  most  satisfactory  for 
destroying  all  sorts  of  vermin  in  buildings. 

When  house  infestations  are  derived  from  fleas  which  breed  be- 
neath  or  around  houses  the  first  step  is  to  clean  out  all  the  loóse 
material  in  which  fleas  may  be  breeding  and  burn  it,  and  then  to  use 
crude  petroleum  freely  about  the  breeding  places.  This  may  be  fol- 
lowed  by  scattering  common  salt  about  and  thoroughly  wetting  it 
down.  The  free  use  of  lime  on  the  cleaned  áreas  also  apparently  de- 
stroys  many  immature  fleas.  In  exceptional  cases  lawns  become  in- 
fested, and  fleas  breed  out  around  the  roots  of  the  grass.  It  is  im- 
practicable to  apply  chemicals  in  such  situations.  but  much  may  be 
done  to  check  the  breeding  by  cutting  the  grass  exceedingly  short 
and  thus  exposing  the  young  fleas  to  the  heat  of  the  sun,  which 
will  usually  accomplish  their  destruction.  In  certain  sections  it  ha9 
been  found  feasible  to  destroy  flea  infestations  in  barns  and  hog  runa 
by  diking  the  infested  áreas  and  pumping  water  in  so  as  to  flood  them 
entirely. 
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TRAPPING. 

Foilowing  the  treatment  of  host  animáis  and  the  thorough  clean- 
ing  up  of  the  premises,  as  has  been  outlined,  many  of  the  remain- 
íng  adult  fleas  may  be  caught  by  the  use  of  traps. 

There  seems  to  be  some  virtue  in  the  use  of  lights  at  night  for 
attracting  the  adult  fleas.  A  small  lamp  set  in  a  pan  of  water  cov- 
ered  with  a  film  of  kerosene  may  be  used  for  this  purpose, 

It  has  been  found  that  a  considerable  number  of  fleas  may  be 
collected  about  a  room  or  cellar  by  allowing  an  animal  such  as  a 
guinea  pig  or  cat  to  be  free  in  the  room.  The  fleas  thus  concentrated 
on  the  animal  may  be  destroyed  by  the  methods  mentioned  under 
wThe  destruction  of  fleas  on  cats,  dogs,  and  hogs."  In  districts 
where  the  plague  is  known  to  exist  and  it  is  desirable  to  catch  the 
few  fleas  which  may  be  about  the  premises,  this  method  is  of  some 
Talue. 

ISOLATING  AND  REPELLING. 

It  has  been  determined  that  the  greatest  horizontal  distance  fleas 
can  jump  is  about  13  inches,  and  they  can  not  jump  more  than  one- 
half  of  this  distance  vertically.  It  is  therefore  possible  to  prevent 
them  from  gaining  access  to  a  bed  by  placing  sticky  fly  paper  about 
13  inches  wide  on  the  floor  around  the  bed.  provided  fleas  are  not 
breeding  out  under  it.  By  keeping  the  bedding  from  reaching  near 
the  floor  it  is  also  possible  to  keep  fleas  out  by  placing  the  legs  of  the 
bed  in  a  pan  of  water  covered  with  a  film  of  kerosene. 

Many  different  substances  have  been  advocated  as  repellents  for 
fleas.  Among  these  may  be  mentioned  such  plants  as  pennyroyal, 
and  boughs  and  chips  of  pine.  Naphthalene  crystals  and  pyrethrum 
have  also  been  employed  for  dusting  between  the  sheets  in  order  to 
repel  the  fleas  from  bedding.  and  these  substances,  as  well  as  oil  of 
pennyroyal  and  oil  of  tar,  may  be  used  about  the  household  to  drive 
out  the  fleas. 

It  should  be  borne  in  mind  that  the  methods  of  trapping  and  re- 
pelling  just  discussed  are  only  secondary  to  the  more  important 
measures  of  destroying  the  breeding  places  and  freeing  hosts  from 
fleas. 

METHODS  OP  CONTRO LLING  THE  8TICKT1GHT  OR  CHICKEN  FLEA. 

Many  of  the  suggestions  for  controlling  fleas  in  the  household  are 
applicable  to  the  sticktight  flea.  As  has  been  pointed  out,  this 
species  breeds  largely  in  chicken  houses  and  adjacent  buildings  fre- 
quented  by  the  fowls,  although  dogs  and  cats  may  be  important 
sources  of  infestation. 


Digitized  by  G 


14 


FARMERS'  BULLETTN  6«3. 


As  a  preliminary  step  it  is  well  to  see  that  the  poultry  are  kept 
away  from  other  animáis  as  far  as  possible.  Especial  care  should  be 
exercised  to  keep  dogs  and  cats  from  lying  about  the  chicken  yarda 
or  places  frequented  by  the  poultry.  All  animáis,  and  the  poultry 
as  well,  should  be  excluded  from  beneath  houses  and  barns,  as  such 
places  are  favorable  for  flea  development  and  difficult  to  treat  if 
they  become  infested.  These  precautions  should  be  followed  by  a 
thorough  cleaning  out  of  the  chicken  house  and  outbuildings  fre- 
quented by  the  poultry.  All  of  the  material  should  be  hauled  to  a 
good  distance  from  the  buildings  and  scattered  out.  The  places 
where  the  fleas  are  thought  to  be  breeding  should  then  be  sprinkled 
with  crude  oil.  One  of  the  most  satisf actory  methods  of  preventing 
breeding  is  to  scatter  salt  freely  about  the  chicken  house  and  then 
wet  the  soil  down  thoroughly.  This  species  can  not  thrive  in  damp 
places,  and  if  the  sprinkling  is  done  two  or  three  times  a  week  no 
further  breeding  is  possible.  If  salt  is  used,  due  care  should  be  taken 
to  prevent  the  fowls  from  dévouring  it  on  account  of  its  poisonous 
qualities. 

Tt  is  rather  diffic*ult  to  destroy  the  sticktights  on  the  poultry  with- 
out  injuring  the  host.  It  is  desirable,  however,  in  the  case  of  heavy 
infesta  ti  ons  to  destroy  as  many  of  the  fleas  as  possible.  This  may 
be  accomplished  by  carefully  applying  carbolated  vaseline  to  the 
clusters  of  fleas  on  the  fowls  or  greasing  them  with  kerosene  and 
lard — one  part  kerosene  to  two  parts  lard.  In  all  cases  care  should  be 
taken  when  applications  are  made  not  to  get  the  material  on  the  poul- 
try except  on  the  seat  of  infestation.  It  is  importa nt  that  dogs  and 
cats  be  freed  from  sticktight  fleas.  This  may  be  accomplished  by 
washing  them  in  a  saponified  coal-tar  creosote  preparation,  as  has 
been  described,  or  many  of  the  insects  may  be  killed  by  greasing  tne 
most  heavily  infested  parts  with  kerosene  and  lard.  Rats  sometimes 
harbor  these  fleas  in  considerable  numbers,  therefore  their  destruc- 
tion  will  aid  in  the  control  work  as  well  as  do  away  with  another 
troublesome  chicken  pest. 

The  thorough  cleansing  of  poultry  houses  and  runs  and  the  appli- 
cation  of  crude  petroleum  will  be  found  to  aid  in  the  control  of  other 
importan t  enemies  of  fowls,  such  as  mites  and  chicken  ticks  or  "  bine 
bngs." 

TREATMENT  OF  FLEABITES. 

In  regions  in  the  United  States  where  the  plague  is  not  known  to 
occur  no  special  concern  need  be  felt  regarding  fleabites,  When  feed- 
ing,  the  fleas  inject  a  salivary  secretion  which  tends  to  produce  in- 
flammation  at  the  site  of  the  puncture.  Usually  the  bites  result  in 
small  inflamed  spots,  but  occasionally,  where  the  pests  are  very 
numerous  and  in  cases  where  individuáis  are  susceptible  to  the  effect 
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of  the  bites,  more  general  inflammation  may  occur,  sometimes  fol- 
lowed  by  swelling  and  occasionally,  especially  after  scratching,  by 
ulceration. 

Those  who  are  especially  annoyed  by  the  bites  will  find  that  vari- 
oiis  cooling  applications  will  give  relief.  A  3  per  cent  solution  of 
carbolic  acid  in  water  appüed  to  the  bites  will  be  beneficial,  and  such 
substances  as  menthol,  camphor,  and  carbolated  vaselina  will  be 
found  to  allay  the  irritation.  Iodine  in  the  form  of  a  tincture,  if 
applied  to  the  bites,  will  allevjate  the  irritation,  but  should  not  be 
used  by  persons  afflicted  with  any  form  of  eczema  or  applied  to  the 
tender  skin  of  young  children,  as  it  may  stimulate  the  eczemic  erup- 
tions  or  blister  the  skin,  causing  undue  annoyance. 
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SQUAB  RAISING. 

By  Alpkki»  R.  Lee, 
Huxbandmnn  in  I'oultry  Imrstigations,  Animal  Huabandry 

INTRODUCTION. 

ns  are  kept  in  all  parts  of  thc  United  States,  but  most  of  tho 
large  squab-producing  plants  are  found  near  the  largo  cities  in  tile 
Northeastem  States  and  od  the  Pacific  coast.  Many  pigeons  uro 
kept  as  a  side  issue  un  general  fanns  in  tho  Middle  West  and  South, 
but  the  average  valué  of  the  pigeons  in  these  sections  is  only  from 
15  to  25  cents  apiece,  compared  with  40  to  55  cents  in  New  York  and 
New  Jersey.  Prolifie  pigeons  proriurins  large  squabs  are  kept  con- 
fined  in  pens  on  most  squab-producing  plants,  w  hile  common  pigeons, 
which  are  less  prolific  and  produce  snmller  squaba  of  a  poorer  quality, 
are  kept  on  tho  general  furnia  und  uro  usuully  ullowea  their  freedom. 
This  bulletin  discusses  tho  general  inunugenient  of  pigeons  for  the 
production  of  squabs  and  aiso  contains  a  sunimary  of  data  on  the 
management  of  pigeons  and  the  cost  of  squab  production  secured 
from  pigeon  breeders  throughout  tho  United  States. 

Pigeon  raising  is  conducted  successfully  as  a  special  business, 
also  as  a  sido  issuo  on  a  sniall  scalo  in  towns  and  cities  and  on  general 
farms.  The  demand  for  squabs,  esneoially  in  laree  cities,  is  gradually 
increasing.  Squabs  aro  oiten  usen  to  rcplace  tho  supply  oí  dressed 
gamo  which  is  decreasing  in  this  eountrv.  Tho  supply  of  squabs, 
nowever,  appears  to  be  increasing  about  as  rapidly  us  the  demand, 
judging  from  the  average  price.  An  average  annual  proíit  of  $1.50 
per  patr  of  breeders  is  considered  good  on  suceossful  plants  producing 
only  squabs  for  market.  Success  in  a  snecial  calling  requires  expe- 
riericc,  business  ability,  and  a  good  market.  Most  of  thc  large  suc- 
eossful pigeon  farms  make  a  business  of  selling  breeding  stock  and 
are  not  devoted  primarily  to  tho  production  of  squabs  íor  market. 
There  have  been  many  failurcs  on  squab  plants,  as  the  profit  in  this 
business  has  frequently  been  greatly  overestimated  and  the  caro  of 
the  stock  regarded  as  somethmg  very  easy  in  which  anyonc  could 
succecd. 


N oír. —This  bulletin  discusaes  the  general  management  of  pigeons  for  the  nrodurtion  of  sgual*. 

i  a  siimmary  of  data  secuml  from  pigeon  breeders  throughout  tho  United  States.   It  will 


Interest  to  anyonc  i onsidering  thc  production  of  squabs  for  market. 
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Muny  people  can  keep  ])igoons  suceessfully  as  a  sido  issue,  although 
this  requires  constant  ovcrsight  and  careful  attention  to  detaus. 
The  greatest  difficulties  oonfronting  the  successful  raisor  of  pigeons 
seem  to  be  in  securing  good  breeding  stock  and  finding  a  good  market 
for  tho  produce  of  a  small  flock.  Pigeons  are  a  profitable  source 
of  income  on  general  farms  where  they  may  secure  much  of  their 
feed  from  the  nelds,  provided  they  are  not  a  nuisance  and  the  loss  by 
shooting  and  by  hawks,  owls,  and  cats  is  not  largo.  They  can  also  be 
raised  suceessfully  on  fanns  where  they  are  closely  confined,  provided 
the  squabs  can  be  marketed  to  good  advantagc. 


VARIETIES  SUITABLE  FOR  SQUAB  RAISING. 

There  are  a  great  many  varicties  of  pigeons,  but  only  a  few  are 
used  extensivcly  in  squao  culture;  of  theso  the  Ilonier  is  generally 


Fio.  1.— Homer  pipoon. 


considcred  tho  most  ponular  varié ty.  The  small  common  pigeon 
is  probably  most  widelv  oistributed  on  farms.  These  pigeons  produce 
small  squabs,  frequontly  of  poor  quality,  and  are  not  as  prolific  as  the 
varieties  hereinafter  discusserl. 

THE  HOMER. 

The  Homer  (fig.  1)  derives  iN  ñame  from  the  fact  that  it  will 
usually  return  home  if  allowod  freedom,  even  when  taken  hundreds 
of  miles  away.  This  trait  necessitates  keening  this  varietv  confined 
if  the  pigeons  havo  been  purchased.  The  Homer  is  one  of  the  best 
squab  producers,  because  it  is  prolific  and  is  a  good  feeder  and  motber. 
It  has  been  bred  largcly  for  racing  or  fiying,  and  lit tío  attention  has 
been  paid  to  plumage  color,  so  that  ve  have  a  variet  v  of  colors  in  this 
breen. 
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THE  CARNEAUX. 

The  Carneaux  pigeon  (fig.  2)  has  recen tly  hecome  popular  as  a 
squab  producer  in  this  country.  This  variety  is  somewhat  larger 
than  the  Homer  and  is  claimed  to  be  about  as  prolific  and  as  good  a 
feeder.  Size  is  important  in  tbe  production  of  squabs,  as  their 
valué  vanes  directly  with  this  factor.  The  Canieaux  has  a  variety 
of  eolors,  but  those  with  red  and  yellow  shades  are  most  common. 
The  variety  appears  to  equal  the  Homer  as  a  squab  producer, 
although  it  is  not  as  widely  distributed  in  this  country. 

OTHEK  VARIETTES. 

Several  other  varieties  of  pigeons  which  are  larger  than  the  Homer 
are  used  on  a  small  scale  in  squab  breeding,  cspccially  in  erossing 


Fjü.      Carneaux  pigeon. 


upon  the  Homer  and  Carneaux  to  increase  the  size  of  the  squabs. 
Tne  Runt  (fig.  3)  is  one  of  the  largest  of  these  varieties,  but  is  neither 
as  prolific  ñor  as  good  a  breeder  or  feeder  as  the  Homer.  Some  of 
the  other  varieties  used  as  squab  brceders  are  the  Dragoon,  the  White 
Maltese  or  hen  pigeon,  the  White  King,  and  the  common  pigeon. 
(See  figs.  4  and  5.) 

SELECTING  BREEDERS. 

Good  breeding  stock  is  one  of  the  prime  essentials  of  success  in 
squab  raising.  It  is  advisable  to  buy  pigeons  from  reliable  brceders; 
if  possible,  from  those  who  guarantce  their  product.  Many  failures 
üi  squab  raising  have  been  due  to  poor  stock,  beeause  the  prospectivo 
producer  seeured  oíd  pigeons  past  their  period  of  usefulness,  or  a 
surplus  of  male  birds.    fíoth  the  age  and  the  sex  of  pigeons  are  hard 
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to  determino  by  casual  observation,  whicb  foro  es  ti u*  buyer  to  depend 

largely  on  t he  seUor's  wprd. 

Therc  is  a  grcat  diíTcrcncc  in  thc  valué  of  pigeons  as  squab  pro- 
ducen, oven  when  of  thc  same  variety,  making  it  advisable  to  solect 
tho  birds  individually  for  their  proliíicacy  and  vitality,  for  thc 
quality  and  sizeof  their  squabs,  and  their  ability  properly  to  feed  and 
rear  oíTsnrin^.  Dark-colored  skins,  legs,  or  beak  indícate  poor 
quality  oí  flesn  and  should  be  avoided  by  selecting  birds  for  breeding 
which  have  white  or  pinkish-white  skin  and  light-colored  legs. 

Pigeons  are  most  valuable  as  squab  producers  when  from  2  to  6 
years  of  age,  although  many  will  breed  until  they  are  about  8  ycars 
oíd.  The  small  vaneties  mate  and  breed  at  5  to  6  months,  and  the 
larger  ones  at  S  to  9  months.  It  is  advisable  either  to  buy  mated 
pigeons  which  are  from  2  to  3  ycars  oíd  or  to  secure  young  birds  6  to 


Fio.  3.  -White  Hunt  (fcmalr). 


8  weeks  oíd  and  mate  them  at  thc  proper  age.  Squabs  which  are  to 
be  saved  for  breeding  should  be  banded  before  they  lcave  tho  nests 
and  a  record  kept  of  their  breeding.  They  are  usually  removed 
from  the  breeding  pen  after  they  are  able  to  fly  about  and  get  their 
own  feed.  A  catching  net  or  ba£  made  of  large-mesh  cotton  netting, 
with  the  mouth  or  top  about  18  inches  in  iliamcter,  is  very  useful  for 
catching  thc  pigeons.  Squabs  hatched  in  April,  May,  and  June  makc 
good  breeders,  while  their  valué  on  the  market  is  comparatively 
small  at  that  time  of  thc  year. 

MATING. 

Pigeons  usually  mate  in  pairs  and  remain  constant  through  lifc, 
although  \  \\o  mating  inav  be  ehanged  if  desired.  The  presenee  of  un- 
mated  pigeons  (espccially  males)  in  the  pigeon  loft  is  a  source  of 
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rauch  trouble  and  usually  prevente  profitable  resulte,  therefore  it  is 
very  csseiitial  that  all  birds  in  tbe  breeding  pens  be  mated.  Pigeons 
are  usually  mated  at  from  5  to  9  months  of  age.  Thero  are  two 
methods  of  mating,  natural  and  forecd.  Males  and  females  are 
placed  in  a  pen  in  natural  mating  and  allowed  to  selcct  tbeir  own 
mates,  which  is  usually  indica ted  by  tbe  male  billing  and  driving  the 
female.  If  properly  mated  the  pair  will  commence  to  build  their 
nest  and  will  be  found  together  at  night,  while  unmated  birds  usually 
remain  alone.  Experienced  breeders,  however,  are  occasionally 
deceive<l  in  selecting  sex  by  the  actions  of  the  birds  in  mating. 

Forced  mating  may  be  made,  if  the  sex  of  the  birds  is  known,  by 
confining  them  to  mating  coops  with  a  movable-wire  or  open-slat 
partition  between  the  birds  of  cach  pair,  so  that  they  can  see  each 


Fio.  4.— Runt  crtws. 


other  for  6  to  10  davs,  when  they  are  allowed  to  go  together  and  are 
then  removed  to  the  breeding  pen  if  they  appear  to  be  properly 
mated.  The  male  is  usually  placed  in  the  mating  pen  one  day 
earlier  than  the  female.  The  female  pigeon  is  usually  smaller  and 
less  assertivo  than  the  male  and  has  a  smaller  head  and  neck,  although 
sex  is  a  very  diflicult  thing  to  determine  in  this  way.  Both  natural 
and  forced  matines  are  used  extensively  with  good  success. 

The  breeders  snould  be  selected  witli  a  deíinito  object  in  forced 
matings,  using  males  strong  in  points  where  the  females  are  weak. 
The  same  principie  should  be  foUowed  as  far  as  possible  in  selecting 
the  birds  for  natural  mating.  Oíd  pigeons  mated  with  young  birds 
often  give  gooH  results  in  breeding,  making  it  advisablc  Bometimea 
to  break  up  and  change  a  mating  as  a  pair  ^cts  oíd  and  proliíicacy 
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decrcases.  Some  matings  produce  undesirable  qualitics  in  the 
squabs,  which  makes  it  nccessary  to  remate  or  culi  out  the  flock. 

Continued  cióse  iubreeding  ís  not  desirable,  and  many  pigeon 
raisers  try  to  avoid  any  iubreeding.  The  relationship  of  pigeons  as 
shown  by  their  bands  both  in  natural  and  forced  matings  should  be 
considered.  The  danger  from  cióse  inbreeding  appears  to  depend 
largely  on  how  carefuíly  the  breeders  are  selected.  out  it  should  bo 
avoided  by  the  average  squab  producer.  Careiul  records  of  all 
matings  should  be  kept.  The  males  are  usually  banded  on  one  foot 
and  the  females  on  the  other  to  distinguish  the  sex  of  the  birds  In  the 


Fio.  5.— Runt  cross. 


breeding  pen.  If  a  breeding  pigeon  dies  its  mate  should  bo  removed 
from  the  pen  and  a  ncw  mating  made. 

buhdings. 

The  prime  esscntials  in  pigeon  housca  are  fresh  air,  dryness,  sun- 
light,  and  space  enough  to  keep  t lio  pigeons  comfortable.  The  loca- 
ti<m  should  nave  good  water  drainage  and  air  circulation  in  order  that 
the  íloor  and  yanls  muy  be  dry,  while  it  should  be  situated  for  conven- 
ience  in  management.  A  southern  or  southeastern  exposure  is  best. 
The  general  principies  of  construction  which  apply  to  noultry  build- 
íngs  also  apply  to  pigeon  houses.   Almost  any  style  oí  honse  can  be 

used  for  pigeons,  and  in  many  cases  wherc  only  a  few  pigeons  are 
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kept,  available  buildings,  such  as  the  lofts  of  bams  and  vacan t  poultry 
houses,  can  be  fitted  up  at  a  small  cost. 

A  gable-roof  building  10  to  15  feet  wido,  6  feet  from  the  floor  to  the 
eaves,  and  8  to  9  feet  to  the  ridge  makes  a  good  pigeon  house.  If  a 
large  part  of  the  roof  slopes  toward  the  south,  the  house  is  apt  to  be 
too  hot  during  the  summer.  This  house  can  be  made  any  length  de- 
sired,  but  it  is  not  usually  considered  advisable  to  keep  over  400 
pairs  of  breeders  in  one  house.  A  pen  8  bv  9  feet  will  accommodate 
25  pairs  of  pigeons,  while  40  pairs  may  be  kept  in  a  pen  8  by  13  feet. 
The  necessary  floor  space  to  allow  per  pair  varíes  from  2\  to  3  square 
feet,  according  to  the  size  of  the  pen,  as  a  pair  of  birds  requires  less 
floor  space  in  large  than  in  small  pens.  From  20  to  75  pairs  of  pigeons 
may  be  kept  to  advantage  in  each  pen.  It  costs  from  $1.25  to  $1.75 
a  pair  to  construct  pigeon  houses,  including  interior  fittings  and  a 
email  outside  pen  or  flyway. 

The  house  should  be  tightly  constructed  on  all  sides  to  preven t  any 
drafte.  More  open  and  less  expensive  houses  may  be  built  in  warm 
than  in  cold  climates,  but  the  house  must  be  comfort able  in  cold 
weather.  The  number  of  squab ;  produced  in  winter  in  cold  climates 
may  be  increased  somewhat  by  heating  the  pipeon  house,  but  this 
expense  docs  not  pay  under  average  conditions  tn  the  l'nited  States. 
Windows  should  make  up  about  ene-ten  th  of  the  front  of  the  house 
and  should  be  arranged  so  that  they  can  be  taken  out  during  warm 
weather.  One  window  in  each  pen  may  be  replaeed  by  a  muslin  cur- 
tain  in  cold  weather  for  ventila!  ion  when  the  house  is  shut.  The 
windows  should  be  placed  just  below  the  caves  to  allow  the  sun  to 
*hine  well  back  into  the  house. 

PLOORH  ANO  ALLRYS. 

Pigeon  houses  should  be  constructed  so  that  they  can  not  easilv 
Hecome  in/ested  with  rats.  This  is  usually  accomplished  by  building 
the  house  from  12  to  24  inehes  above  the  ground,  usmg  board  floors, 
and  board  i n. ir  up  the  space  between  the  ground  and  the  floor,  but 
1 -aving  small  doors  so  that  cats  and  dogs  can  get  under  the  house. 
If  ñoors  are  built  several  inches  above  the  ground  they  should  be 
double,  with  building  paper  between  the  layers,  except  in  the  southern 
part  of  the  United  States.  AUeywava  2\  to  3  feet  wide  are  usually 
ouilt  on  the  the  north  side  of  pigeon  houses  which  contain  more  than 
two  or  three  pens.  The  pens  are  arranged  to  open  into  the  alley  so 
the  atiendan  t  will  not  disturb  the  pigeons  any  more  than  is  necessary 
in  going  through  the  house.  Alleys  increase  the  capacity  cost  of  the 
house  and  are  considered  an  unnecessary  expense  by  some  pigtíon 
raisers. 

If  the  pigeons  are  confined,  a  flvway,  or  outside  yard  covered  with 
wire,  is  attached  to  the  south  side  of  the  house.  The  flvwav  is 
usually  from  6  to  8  feet  high,  15  to  30  feet  long,  and  the  width  oí  the 
pen.  The  sides  are  usually  covered  with  1-inch  mesh  wire,  and  1  or 
\  \  inch  wire  is  used  on  the  top.  A  few  pigeon  holes  about  4  \  inches 
high  and  3$  inches  wide  are  cut  in  the  front  of  the  house  at  a  con- 
venient  height,  usually  about  4  or  5  feet  above  the  floor.  Lighting 
boards  6  inches  wide  may  be  placed  at  the  bottom  of  these  holes  both 
on  the  outside  and  inside  oí  the  house.  Roosting  boards  about  4 
inches  wide  are  placed  4  or  5  feet  above  the  ground  at  the  end  and  on 
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tho  sidos  of  tho  flvwav.  It  b  not  considerad  advisable  to  have 
roosís  extonding  aeross  thc  ílvwav.     (Seo  li<r.  6.) 

INTERIOR  KIXTURES. 

The  interior  fittings  should  be»  as  simple  as  possiblc  and  easy  to 
olean.  Two  nest  boxes  are  provided  for  eacb  pair  of  pigeons,  and  it 
is  advisable  to  have  a  few  extra  nests.  Two  nests  are  neoessary,  be- 
cause  the  pigeons  frequently  start  to  build  tbeir  second  nest  wben 
their  squaos  are  only  2  weeks  oíd.  Nest  boxes  are  usually  niade 
about  12  inches  square,  although  some  breeders  prefer  to  have  them 
this  width  and  height  but  from  15  to  18  inches  deep.  A  good  inethod 
of  construction  is  to  uso  lumber  12  inches  wide  for  tho  floor  of  the 
nests,  arranging  each  floor  so  that  it  will  slide  on  cleats  and  can  be 
easily  removea  and  cleaned.  The  nests  are  usually  built  in  tiers 
against  the  rear  wáU  of  thc  pen,  extending  from  the  íloor  to  7  or  8 


Fio.  t».— IMneon  \\<ni»r  muí  tly.    Noto  liath  p;»n  upiiast  íenoc. 


feet  high,  but  thev  may  aLso  be  placed  on  the  side  walls.  AU  parti- 
tions  snould  be  solid  to  the  top  oí  the  nests,  but  it  is  advisable  to  use 
wire  netting  above  the  nests  for  ventilation.  Eeg  or  orange  crates 
may  be  used  for  nests,  but  are  more  difíicult  to  keep  clean  and  Ies- 
durable  than  nests  made  of  boards  1  inch  thick.    (See  fig.  7.) 

Nest  pans  with  fíat  bottoms  may  be  provided  for  each  nest,  made 
of  wood,  wood  íiber,  or  earthenware  from  '.i  to  4  inches  deep  and  8  to 
10  inches  in  diameter.  Thev  may  be  screwed  to  a  board  slightly 
larger  than  the  nest  pan  if  made  of  wood,  or  set  directly  in  the  nest 
box  if  of  a  heavier  material.  Some  breeders  claim  that  earthenware 
nests  are  too  cold  in  the  winter.  No  nest  pans  are  used  on  somo 
pigeon  plants  and  the  nesting  material  is  retained  by  a  3-inch  strip 
on  the  front  of  the  nests.  Snort  pi(»ees  of  hay,  straw,  pine  needles, 
and  tobáceo  stems  are  used  for  nesting  material.  This  is  kept  in  an 
opon  crate  or  in  a  córner  of  the  houso  and  the  pigeons  allowed  to  select 
and  build  their  own  nests. 
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Roosts  of  various  sizcs,  usuallv  arranged  in  perpendicular  rows,  are 
placed  at  convenient  points  in  the  pen.  A  good  type  of  roost  is 
A-shaped,  made  of  two  boards  about  5  inehes  wide  ano  6  or  7  inches 
long,  placed  directly  over  each  other  so  that  the  pigeons  wfl]  not 
soiíone  another  witd  their  droppings.  If  hoppers  or  feed  troughs  are 
used  they  should  be  of  good  size,  while  the  hoppers  should  be  con- 
structed  so  that  the  pigeons  can  not  wastc  the  grain  casily  by  throw- 
¡ng  it  onto  the  floor.    Fountains  or  pans  witn  íloats  in  wnich  the 


FlG.  7. — Interior  of  pfgeon  p*n  showinR  a  fec<l  hopper,  roosts,  nest  boxes,  nn<l  dltlcrent  kin<ls  oí  ncwt  pans. 


pigeons  can  not  bathe  are  best  adapted  for  drinking  vessels,  while 
a  galvanizcd-iron  pan  from  3  to  4  inches  deep  and  15  to  20  inches  in 
diameter  makes  a  good  bath  pan  (seo  fig.  8). 

HATCHING  AND  REARING  SQUABS. 

The  hen  pigeon  usually  lays  two  eggs  in  three  days  before  sho 
starts  to  sit.  If  more  than  two  eggs  are  laid  it  is  advisablc  to  remore 
the  extra  ones,  as  a  pair  of  pigeons  can  raise  oidy  two  good  squabs  at 
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ono  timo.  Tho  pcriod  of  incubation  o^  pigeon  eggs  is  about  17  days. 
Both  tho  malo  and  tho  femalo  pigeon  sit  on  tho  oggs,  tho  malo 
usually  rolioving  tho  fomalo  during  part  or  most  of  tho  uay.  Pigeon 
oggs  aro  usually  fortilo  if  tho  pigoons  aro  hoalthy  and  properly  fed, 
ospecially  when  they  havo  froe  rango.  Ono  squaf)  (usually  tho  malo) 
frequontly  hatches  first,  and  wherc  thorc  aro  sovoral  cases  whoro  one 
squab  outgrows  its  nost  mato,  it  may  bo  advisablc  to  sort  tho  souabs 
in  tho  nests,  making  tho  pairs  as  uniform  as  possiblo  in  sizo  ana  age. 
Thoy  should  usually  be  changed  in  tho  nost,  howevor,  bofore  thoy  are 
10  days  oíd,  at  which  time  tneir  parents  stop  feeding  them  on  pigeon 
milk. 

Squabs  aro  roared  and  fed  by  both  of  the  parent  birds  on  a  thick, 
crcamy  mixture  called  pigeon  milk,  produced  in  the  crop  of  the 
pigoons.  It  is  very  essential  that  tne  pigeons  have  a  plentiful 
supply  of  grain  while  they  aro  rcaring  squabs  if  rapid  growtn  of  tho 
young  is  to  bo  seeured.  Pigeons  usuallv  feed  the  squabs  shortly 
after  thoy  thomsolves  are  fed  and  should  not  be  disturbed  at  that 


Fio.  8.— Water  vessels  on  either  side  and  bath  imn  in  contcr. 


limo,  thus  making  it  advisablo  to  water  them  bofore  thoy  aro  fed. 
Caro  should  alwavs  be  takon  not  to  frighten  or  disturb  pigoons  or 
squabs  any  more  tfian  is  absolutely  neoessary.  If  the  parent  birds  die 
the  squabs  may  sometimos  bo  removed  to  a  nost  whero  there  is  only 
ono  squab,  or  they  may  be  fed  artificiallv,  although  this  proeesstakes 
consitíorable  time. 

FEEDING. 

Many  varieties  of  grains  aro  usod  in  feeding  pigeons.  A  good 
mixture  of  staplo  grams  may  be  made  of  equal  parts  by  weight  of 
oraoked  corn,  fiara  red  wheat,  kafir  com,  and  Canadá  peas,  with  a 
small  quantity  (10  per  cent)  of  hemp  and  millet  seod  addoil  during 
the  molting  period.  Other  grains  which  may  bo  substitutod  for  or 
added  to  theso  aro  peanuts,  oats  or  hulled  oats,  buckwhoat,  Egyptian 
corn,  barley,  cowpeas,  and  milo  maizo,  while  a  small  quantitvof  stalo 
bread,  rice,  rape,  millet,  canary,  vetch,  and  sunflower  soed  may  be 
fed  for  variety.  Canadá  peas  aro  oxponsive,  but  soem  to  bo  essential 
to  the  best  results,  ospecially  during  the  breeding  soason,  and  appar- 
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entlv  tako  the  place  of  green  feed  to  some  extcnt.  Peanuts  aro  being 
used  to  some  extent  in  place  of  Canadá  peas.  Green  feed  such  as 
cut  clover,  alfalfa  and  grass,  lettuce,  and  plantain  leaves  may  be  fed 
to  advantage,  but  is  not  absolutely  essential. 

A  variety  of  good,  hard  grains  is  essential  to  success,  and  grains 
which  are  in  poor  condition  should  not  be  fed.  Oíd  grains  which  are 
hard  are  better  than  new  soft  grains,  espccially  for  pigeons  with 
squabs.  Red  wheat  is  considered  better  than  white  wheat  by  many 
pigeon  breeders.  Good  wheat  screenings  are  often  fed  with  success, 
as  tliey  usually  contain  a  variety  of  seeds.  Various  stimulating  seeds, 
such  as  lentils  and  vetch,  are  sometimes  fed  as  a  tonic  to  brceding 
birds  during  the  moltinz  period. 

The  CTain  may  be  fed  on  the  floor  of  the  pen,  in  troughs,  or  kept 
before  the  birds  m  hoppers  (see  fig.  9).  It  is  not  gencrally  considered 
advisable  to  feed  the  grain  on  the  ground,  especially  on  heavy  soil 
where  it  may  get  wet  and  moldy.  l'nless  the  floor  is  kent  clean  it 
is  better  to  feed  the  grain  in  troughs  than  on  the  floor.  Tne  troughs 
shouJd  bo  mado  so  tnat  the  pigeons  will  not  roost  on  them  and  soil 


Fio.  9.— Feed  hoppers,  with  jfilt  hupperon  the  left. 

% 

the  feed  with  their  droppings.  Hoppers  are  used  with  good  success 
but  may  attract  rats  in  some  pigeon  houses.  They  should  be  fitted 
with  wires  or  nails  about  2  inches  apart  so  that  the  pigeons  can  not 
waste  the  feed  by  throwing  it  out  onto  the  floor.  If  the  grain  is  not 
fed  in  hoppers  the  pigeons  should  be  fed  twice  daily,  in  tne  morning 
and  in  the  afternoon,  at  regular  hours,  giving  from  1  \  to  2  quarts  oí 
£rain  at  each  meal  to  20  pairs  of  pigeons  and  adding  an  extra  pint 
if  the  pigeons  have  many  squabs.  The  feeder  must  regúlate  the 
quantity  of  grain  according  to  the  appetite  of  tlie  birds,  giving  them 
tul  they  will  clean  up  in  one  to  two  hours.  The  cost  of  feeding  a  pair 
of  pigeons  varíes  from  $1  to  SI  .50  a  year  at  the  present  price  of  grains 
(1914).  Reports  from  a  number  of  pigeon  farms  give  an  average 
cost  of  $1 .32. 

Clear  drinking  water,  grit,  broken  oyster  shell,  and  charcoal  should 
be  kept  before  the  pig(y>ns  all  the  time.  Salt  is  fed  to  pigeons  in 
various  forms,  and  a  supply  of  this  material  is  generally  considered 
essential.  Pigeons  not  aecustomed  to  eating  fine  salt  are  apt  to  eat 
too  mueh  if  given  a  large  quantity  at  one  time,  although  fine  salt  is 
used  with  good  success  by  many  careful  feeders.    Salt  may  be  fed 
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in  a  lump  form,  auch  aa  rock  aalt  or  as  fino  salt  moistened  and  baked 
into  a  hard  lump,  without  dangcr  of  the  pigeons  cating  too  much. 
Salt  may  aiso  be  fed  mixed  with  grit,  charcoal,  and  oyatcr  shell. 

Pana  of  water  should  be  provided  daüy  except  during  the  winter 
and  placed  in  the  yarda  or  flywaya.  Tncsc  bath  pana  are  uaually 
filled  in  the  morning  and  emptied  about  noon.  They  ahould  be  uaed 
only  about  twice  a  week  during  the  winter  but  ahould  then  be  kept  on 
the  floor  of  the  houae. 

MARKETING. 

Squaba  are  fed  by  their  paren  ta  until  they  are  marketed,  which  ia 
uaually  at  from  3£  to  4$  wceka  of  age.  They  muat  be  sold  about 
thia  a^c,  aa  the  period  during  wlúch  tliey  are  ready  for  market  rarely 
exceeda  one  week.  Squaba  are  in  good  market  condition  when  fully 
featherod  under  the  winga  which  is  uaually  about  the  time  they  begin 
to  lea  ve  their  neata,  and  it  not  killed  at  this  time  they  aoon  loae  their 
baby  fat  and  their  flesh  begina  to  get  hard. 

Catch  the  aquaba  to  be  marketed  in  the  morning  before  they  are 
fed  by  their  parents,  ao  that  their  eropa  will  be  emptv.  Squaba  are 
uaually  killea  in  the  same  manner  aa  poultry  by  cuttine?  the  arteriea 
in  the  back  part  of  the  roof  of  the  mouth  and  picrcing  the  brain,  but 
if  aent  to  market  without  plucking  they  are  uaually  killed  by  wringing 
or  breaking  the  neck.  The  latter  ia  done  by  preaaing  the  thumb 
against  the  place  where  the  bonea  of  the  nocíc  join  the  head,  until 
the  head  La  dialocated.  In  atieking,  the  aquaba  are  hung  by  their 
lega  on  naila  or  hooka,  with  their  winga  double-locked.  After  they 
are  atuck  the  feathera  are  immcdiately  plucked  clean  with  thc  excep- 
tion  of  the  head,  and  the  birda  are  cooled  either  by  placing  them  in 
cold  water  or  by  han<nng  them  in  a  cool  place.  Tne  crop  ahould  be 
cut  open  and  tnorougnly  cleaned  if  it  containa  any  feed. 

Squaba  ahould  be  graded  according  to  aize  and  quality,  aa  dark- 
colored  and  amall  squabs  tend  to  lower  the  nrice  paid  for  an  entire 
ahipment  of  mixed  aquaba.  They  are  uaually  packed  for  ahipment 
in  a  good  aupply  of  cracked  ico,  breasts  up,  with  parañin  paper  be- 
tween  each  layer  of  ice  and  aquaba.  Some  expresa  oompaniea  have 
a  spee.ial  rate  for  aquab  shipmenta,  which  should  be  aecured  wherever 
poaaiblc.  The  expresa  chargea  on  amall  shipmenta  of  aquaba  reduce 
the  profit  materiallv,  making  it  difiicult  to  sell  thc  aquaba  from  a 
small  flock  at  a  profit  if  they  nave  to  be  shipped  to  commÍ3aion  men. 
Aa  the  period  at  which  a  aquab  ia  rkdit  for  market  ia  not  over  one 
week,  it  ia  neccaaary  to  have  a  good-sized  flock  to  have  over  one 
dozen  squaba  ready  for  market  at  one  time.  A  local  market  which 
will  take  any  number  of  aquaba  is  a  peat  aid  to  the  small  producer. 
Where  one  haa  a  small  flock  it  usualfy  paya  beat  to  build  it  up  until 
it  ia  large  enough  to  makc  good-aized  shipmenta  of  squaba.  Thia, 
however,  requires  a  constan t  outlay  without  any  return  for  some  time. 

The  production  of  aquaba  from  each  pair  of  breedera  varíes  from 
1  or  2  to  aa  high  as  10  or  1 1  paira  a  year,  but  an  average  of  from  6  to  7 
pairs  is  a  fair  estímate,  although  some  squab  breedera  do  better  than 
this.  Squaba  uaually  sell  at  tne  highest  prices  during  cold  weather, 
as  pigeons  do  not  breed  aa  frecly  during  the  winter  as  during  the 
aprmg. 
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The  price  paitl  for  squabs  varíes  with  thoir  size,  quality,  and  the 
season  of  thc  year.  The  quotations  on  the  New  York  wholcsalo 
markot  in  Mareh,  191.5,  were  as  follows:  Primo  Whito,  10  pounds  to 
the  dozen,  per  dozen,  $3.75  ;  9  pounds  to  the  dozen,  $3.50;  8  pounds 
to  the  dozen,  $3;  7  pounds  to  the  dozen,  $2.25  to  $2.50;  6  to  6$ 
pounds  to  the  dozen,  $1.75  to  $2;  dark,  per  dozen,  $1.25  to  $1.50; 
culis  50  to  75  cents.  The  pricc  on  squabs  wcighing  8  pounds  to  thc 
dozen,  which  is  a  fair  avcrage  weight  from  good  squab  plante,  varios 
about  as  follows  throughout  the  year,  according  to  the  wholcsalo 
quotations  in  New  York:  February,  $4;  March  and  April,  $3.25; 
May  and  Juno,  $2.75:  August,  $2.50;  and  Docombor,  $3.50.  A  sum- 
mary  of  reporte  from  22  pigeon  farms  showod  an  avcrage  weight  of  9 
pounds  to  thc  dozen  and  an  avcrage  price  of  $3.43  for  the  year. 

MANURE. 

Dry  pigeon  manure  may  be  sold  to  tanneries  in  some  sections  at 
from  30  to  50  cents  a  bushel,  if  it  is  kept  freo  from  any  foreign  matter 
such  as  sand  and  nesting  material,  but  the  demand  for  this  purpose 
appears  to  be  very  smau.  It  has  considerable  valuó  as  a  fertilizer 
and  should  be  mixed  with  dry  dirt  or  some  filling  material  if  used  for 
this  purpose,  as  it  is  quite  rioh. 

DISEASES  AND  PARASITES. 

The  pens  and  yards  where  pigeons  are  confined  must  be  kept  clean. 
Thcre  is  very  little  chance  oí  making  mouev  from  squabs  unless  the 
pigeons  can  be  kept  comparatively  free  from  <liscases  and  insect 
parasites.  If  healthy  breeding  stock  is  secured,  the  houses  and 
yards  kept  clean,  and  carcful  attention  given  to  the  birds,  diseases 
and  parasites  should  not  be  a  material  factor  in  squab  raising. 

The  stock  should  be  carefully  watched  and  any  sick  birds  removed 
from  the  breeding  pens.  The  house  should  be  kept  dry,  clean,  well 
ventilated,  and  freo  from  drafts.  The  yards  should  be  kept  clean 
either  by  scraping  the  surface  and  adding  fresh  sand  or  gravel  or  by 
cultivatíng  the  land  and  planting  it  to  grain  if  possible.  Only  gooa, 
sound  grain  should  be  fea. 

The  nests,  nest  boxes,  and  pens  should  be  kept  clean,  but  it  is  not 
advisable  to  disturb  the  nests  which  contain  eggs  or  squabs  any 
more  than  is  actually  necessary.  The  pens  should  be  sprayod  fro- 
quently  with  whitcwash  containing  a  little  crudo  carbolic  acid,  or 
with  a"  coal-tar  disinfectan t,  and  the  nest  boxes  and  perches  should 
be  examined  for  mites,  espocially  in  hot  woather,  ana  sprayod  with 
kerosene  oü  or  some  commorcial  preparation  which  will  KÍll  mites,  if 
any  are  found.  The  nests  or  nest  pans  shoidd  be  eleaned  out  and 
the  nesting  material  removed  aftor  tno  squabs  are  markotod  or  leave 
the  nests. 

CANKER. 

Pigeons  are  subject  to  many  of  the  diseasos  which  aíToct  poultry 
and  may  be  treated  in  the  samo  manner.  Cankor  and  tho  disenso  or 
condition  callod  "going  light"  soom  to  bo  moro  prevalont  in  pigeons 
than  in  the  domestic  fowl.  Canker  appoars  as  sores  or  choosy  patchos 
in  the  mouth  and  throat  and  can  usuaJly  bo  preven ted  by  providing 
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good  sanitary  conditions  and  feeding  only  clean,  sound  grains  and 
clean  water.  It  may  be  treated  by  swabbing  the  mouth  and  throat 
with  a  solution  of  equal  parts  of  hydrogen  peroxid  and  water  or  by 
using  drv  sulphur.  Enough  potassium  permanganate  may  be  added 
to  tho  drinking  water  to  give  it  a  wine  color.  Various  remedies 
or  preventives  of  disease  are  used  in  the  drinking  water  by  pigeon 
breeders  whcnever  the  stock  appears  to  be  in  poor  condition.  Among 
these  aro  carbolic  acid,  epsom  salte,  copper  sulphata,  and  venetian 
red.  Ulcers  sometimos  appear  on  the  nead,  around  the  bilí,  eyes, 
mouth,  or  in  the  throat,  and  pigeons  thus  afíected  should  usually  be 
killod. 

GOING  L1GHT. 

This  disease  or  condition  is  moro  or  loss  peculiar  to  pigeon»  and  is 
diffieult  to  cure.  It  may  be  brought  about  by  feeding  íilthy  or 
unsound  grains,  by  íilthy  conditions,  and  by  any  factor  which  tends 
to  destroy  the  vitality  oí  the  pigeons.  The  symptoms  of  this  condi- 
tion are  a  gradual  loss  of  flosh,  frequently  accompanied  by  diarrhea. 
The  practical  method  of  treatment  is  to  remove  tho  cause.  Pigeons 
in  t  his  or  in  any  othor  diseased  condition  will  ofton  got  woll  if  auowed 
their  froodom.  Tonics  aro  used  bv  somo  pigeon  breodors,  ospecially 
during  tho  molting  soason.  but  their  constan t  uso  is  not  gonorally 
advised  under  normal  conditions. 

CAUSES  OF  DEAD  SQUABS. 

Dead  squabs  may  bo  dúo  to  a  variety  of  reasons  which  havo  t>een 
discussod  somowhat  throughout  this  article.  Tho  causo  of  tho  mor- 
tality  must  be  found  ana  removed  if  profitablo  results  are  to  be 
securod.  Somo  of  tho  possible  causes  are  extra  males  or  unmatod 
pig4H>ns  in  tho  brooding  pens,  rats  or  mico  in  the  house,  and  lack  of 
vitíility  ¡n  tho  brooding  stock,  causod  bv  the  use  of  improper  or  the 
lack  of  sufliciont  food,  filthy  conditions,  or  caroloss  inbrooding. 

DATA  SECURED  FROM  LARGE  BREEDER8. 

A  list  of  questions  <m  pigeon  raising  was  sent  to  pigeon  brooders 
tliroughout  tlio  United  States,  and,  among  others,  roplies  were 
received  from  22  largo  breodors  who  kept  from  300  to  2,200  pigeons 
and  produced  squabs  for  market.  The  records  from  these  breodors 
aro  considered  moro  applicable  to  tho  commercial  production  of 
síjuabs  than  tho  roplies  which  were  roceived  from  breodors  koeping 
only  a  fow  pigeons  for  homo  uso  or  pleasure.  These  large  breodors 
roported  koeping  tho  Homer  and  Carneaux  varié ties  almost  exclu- 
sively  for  squab  raising,  with  a  comparatively  small  number  of  the 
Dragoon,  Mal  teso  lien,  and  White  Kn\g  mentioned.  AJI  except  one 
breeder  kept  their  pigeons  coníined.  The  birds  wero  mated  at  from 
5  to  7  months  oíd,  tlie  average  rnating  ago  being  5.7  months. 

Wheat,  corn,  kaíir  corn.  Cunada  peas,  millet,  and  hemp  were  the 
gríiins  most  commonly  fed,  wliilo  a  number  of  othor  grains  including 
peanuts,  grass  seed,  oats,  buckwheat,  sunflower  seed,  rioe,  Egyptian 
corn,  cowpeas,  and  milo  maize  were  also  used.  About  one-half  of 
tho  breeders  roported  tho  use  of  somo  kind  of  groen  food,  including  a 
wide  rangíí  of  sueh  material.  The. use  of  rock  salt  was  roported  ny 
ono-half  of  tho  breeders,  loóse  tablo  salt  by  onc-fourth,  and  table 
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salt  baked  hito  a  hard  lump  by  tho  rest.  About  16  por  cent  used 
some  extra  fecd,  such  as  millct  or  herap  seed,  during  tho  molting 
period,  while  several  who  did  not  uso  any  special  foca  for  assisting 
the  molt  supplied  these  grains  in  their  regular  rations.  One-third 
used  hoppers  in  feeding  the  pigeons. 

About  one-half  supplied  tobáceo  stems  as  the  entiro  or  for  part  of 
the  nesting  material,  and  hay  and  straw  were  commonly  used,  while 
others  usea  pine  needles,  cut  pea  vines,  and  alfalfa  stoms.  One-half 
reported  freedom  from  all  diseases  and  about  one-fourth  gave  canker 
as  a  common  cause  of  sickness. 

The  a  ver  age  annual  profit  per  pair  of  breeders  varied  from  32 
cents  to  $3,  and  averaged  $1.52;  the  feed  cost  from  95  cents  to  $2, 
with  an  average  of  $1.32.  All  sold  squabs  for  market,  while  about 
one-half  sold  both  as  breeders  and  for  market.  Tho  average  price 
for  the  year  received  per  dozen  squabs  varied  from  $2  to  $4.62  and 
averageá  $3.43. 

The  number  of  squabs  marketed  from  each  pair  of  pigoons  varied 
from  10  to  20,  and  averaged  13.1;  the  weignt  per  dozen  squabs 
varied  from  6  to  11  pounds,  and  averaged  9  pounds.  Squabs  were 
marketed  at  four  weeks  except  from  two  farms  where  the  average 
age  of  marketing  was  given  as  four  and  one-half  weeks. 

DATA  SECURED  FROM  SMALL  BREEDERS. 

A  large  number  of  replies  were  received  from  breeders  who  kept 
less  than  300  pigeons.  Their  answers  in  general  agreed  with  thoso 
from  the  large  pigeon  breeders,  although  they  wero  more  varied. 
Many  farmers  objected  to  pigeons,  claiming  that  they  earried  diseases 
and  all  kinds  of  vermin  among  stock  and  iowls,  dirtied  cistems  used 
for  holding  rain  water,  and  ato  grain  from  tho  fields  and  barns.  A 
vory  fow  farmers  stated  that  tho  pigeons  were  benefícial  to  tho  farms 
and  ate  many  weed  seeds.  The  number  of  pigeons  in  farm  sections 
not  kept  confined  was  reported  to  be  dimínishing  greatly  as  the 
country  became  more  thickly  settled. 

Othér  varieties  of  pigeons  mentioned,  in  addition  to  thoso  reported 
fiom  the  large  pigeon  farms,  were  the  Kunt  and  the  common  pigeon. 
A  few  breeders  separated  the  sexes  during  the  molting  poriou;  that. 
ist  during  late  summer  and  early  fall.  Slightly  more  than  one-half 
allowed  their  pigeons  free  range.  Barley,  rye,  sorghum  seed,  and 
prepared  mixed  nigeon  feeds  wero  additional  feeds  mentioned.  Most 
farmers  who  din  not  keep  their  pigeons  confined  fed  only  grains 
whieh  they  raised,  *uch  as  eorn,  wneaf  ,  and  oats.  Twelve  p<»r  cent 
mLxed  fino  salt  with  grit  and  oystor  shell,  and  5  por  cent  M  tho  snlt 
dissolved  in  the  dnnking  water.  Oyster  shell  and  grit  were  supplied 
by  most  breeders.  A  lew  used  special  tonics  during  the  molting 
period.  Only  33  per  oent  reported  the  use  of  tobáceo  stems  or 
leavf  s,  as  against  50  per  cent  among  tho  larger  breeders. 

The  diseases  inost  frequentlv  mentioned  were  canker,  going  light, 
and  roup.  Tho  principal  motnod  of  treatment  was  preven t ion;  by 
keeping  everything  olean,  using  disinfectants  freely,  and  killing  sick 
or  diseased  pigeons.  Remedies  mentioned  for  preventing  sickness 
were  the  use  oí  kerosene  oil,  permanganate  of  potash,  lime,  copper 
sulphate,  carbolio  acid,  quassia  ehips,  epsom  salts,  venetian  red, 
tincture  of  gentian,  or  a  tonic  in  the  drinking  water.    Dry  sulphur 
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and  diluted  poroxid  of  hydrogen  were  used  in  treating  cankor,  and 


whcn  they  had  been  kept  confined.  About  one-fourth  reported  some 
loss  from  rats,  but  most  of  the  larger  breodors  made  their  pens  rat 
proof.  Lossos  from  hawks  and  cats  were  reported  in  some  oases 
whero  the  pigcons  were  allowed  their  freedom. 

The  average  yearly  profit  from  each  pair  of  breeders  varied  from 
20  oents  to  $7.50,  and  averaged  $2.29.  The  profit  from  breeders 
who  sold  stock  largely  for  breeding  purposes  varied  from  $10  to  $20 
por  pair.  The  average  vearly  feea  cost  per  pair  varied  from  40 
cents  to  $4,  and  averagea  $1.32.  Fifty-five  per  cent  sold  squabs  for 
market  only,  33  per  cent  both  for  market  and  as  breeders,  and  12 


each  pair  of  breeders  varied  from  5  to  22,  and  averaged  13.8;  the 
weight  per  dozen  squabs  varied  from  4  to  18  pounds,  and  averaged 
10.1  pounds.  Squabs  were  marketed  at  from  3  to  6  weeks;  the 
average  being  4.2  weeks.  The  average  price  for  the  year  received 
per  dozen  squabs  varied  from  60  cents  to  $6  and  averaged  $3.01. 
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IGEON  raising  is  conducted  successfully  as  a 


A  special  business,  but  is  better  adapted  to  serve 
as  a  side  issue  on  a  small  scale  in  towns  and  cities 
and  on  general  farms. 

A  reasonable  profit  on  the  investment  and  labor 
required  can  be  inade  by  those  who  will  give  the 
pigeons  careful  and  regular  attention. 

There  are  a  nuniber  of  good  breeds  of  pigeons 
from  which  to  choose  for  squab  raising,  but  special 
caro  in  selecting  and  acquiring  the  foundation  stock 
is  very  essential,  as  it  is  difficult  for  the  novice  to 
determine  either  the  age  or  the  sex  of  pigeons  by 
their  appearance. 

This  bulletin  discusses  in  detail  the  general  man- 
agement of  pigeons  for  the  production  of  squabs  for 
market. 


Washington,  D.  C. 
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DIGEONS  are  kept  In  all  parta  of 
the  United  States,  but  most  of 
(he  large  squab-producing  planta  are 
íound  near  the  large  cities  in  the 
Xortheastern  and  Central  Western 
States  and  on  the  Pacific  coast.  Pro- 
lific  pigeona  that  produce  large  aqunbs 
are  conflned  in  pens  on  tbese  squab- 
producing  planta.  Common  pigeons, 
wbleh  are  lesa  proliflc  and  produce 
anall  squabs,  are  kept  as  a  slde  issue 
on  many  general  farms  throughout  the 
country  and  are  usually  allowed  to  fly 
at  will.  Better  results  would  be  ob- 
fainpd  if  good  squab-prodncing  breeds 
of  pigeons  were  kept  and  conflned  in 
pens. 

P0SSIB1UT1ES  IN  THE  BUSINESS 

Pigeon  raising  may  be  conducted 
íoccessfully  as  a  speclal  business  in 
towns  and  cities  and  on  general  farms, 
but  is  better  adapted  to  serve  as  a 
side  issue  on  a  small  scale.  The  de- 
mand  for  squabs,  especially  in  large 
cities,  is  lncreaaing,  and  squabs  are 
often  used  in  place  of  game.  The 
prices  received  are  high  enough  to 
make  squab  raising  retum  a  fair  proflt 
wherever  tbere  is  a  good  market.  An 
a  vera  ge  annual  return,  above  cost  of 
feed,  of  from  $2.25  to  $3.25  per  pair  of 
breeders  ia  considered  good  on  suecess- 
ful  planta  producing  market  squabs 
only.  Some  of  the  large,  successful 
pigeon  farms  make  a  busineaa  of  sell- 
ing  breeding  stock  and  produce  squabs 
for  meat  as  a  side  issue  only. 

Many  persona  can  keep  pigeons  sue- 
cessfnlly  as  a  side  issue.  although  lt 
requires  constant  overslght  and  care- 
fnl  attention  to  detalla.  The  greatest 
difflcultlee  whlch  confront  the  begin- 
ner  in  the  raising  of  pigeons  are  pro- 
curing  good  breeding  stock  and  flnding 


a  good  market  for  the  product  of  a 
small  flock.  Pigeons  may  be  a  proflt- 
able  source  of  income  on  many  gen- 
oral  farms  if  they  are  properly  han- 
dled  and  if  a  good  market  can  be 
found  for  the  squabs.  There  have 
been  many  fallures  in  squab  raising, 
because  the  proflt  ln  the  business  has 
been  greatly  overeatimated  and  be- 
cause  the  care  of  the  stock  has  been 
regarded  as  sometbing  ln  which  any- 
one  could  succeed  without  training  or 
experience. 

BREEDS  SUITABLE  FOR  SQUAB  RAISING 

There  are  many  breeds  of  pigeons. 
but  only  slx  are  used  extensively  for 
producing  squabs  for  meat  in  this 
country — King,  Carneau,  Mondalne, 
Homer,  Runt,  and  Hungarian.  Theae 
breeds  make  up  what  is  called  the 
utility  class  of  pigeons,  and  all,  with 
the  exception  of  the  Mondalne,  con- 
tain  severa  1  varieties  which  are  used 
to  some  extent  for  squab  raising. 
Only  the  most  popular  variety  of  each 
breed  is  described  in  this  bulletln,  as 
the  leas  common  varieties  have  the 
same  type,  shape,  and  size,  and  differ 
only  ln  color. 

The  best  breed  to  use  depends  on 
the  market,  but  the  greatest  demand  is 
for  good-slzed  squabs  which  have 
light-colored  skins.  The  White  Kings. 
Red  Carneaux,  White  Mondaines,  and 
Black  Hungarlans  are  good  producers 
of  squabs  of  this  type.  Many  restau- 
rante and  hotels  prefer  a  smaller 
squab,  which  is  cheaper;  the  Homer 
is  best  adapted  for  this  trade.  The 
Runt  is  the  best  breed  to  keep  if  an 
extra  large  aquab  is  dealred. 

The  small,  common  pigeon  is  prob- 
ably  most  widely  diatrlbuted  on 
farms.    These  pigeons  produce  ama  11 
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squahs,  frequently  of  poor  quality, 
and  are  not  so  prolifle  as  the  iuiproved 
breeds. 

KING 

The  Whlte  King  was  produeed  In 
the  I'nited  States  about  1SÍ)1  by  cross- 
ing  tho  white  varioties  of  the  Runt, 
Ilomer,  Multóse,  and  IHichess.  This 
is  a  good-sized  breed,  the  oíd  and  the 
yonng  eoek  wcighing  20  and  24  ounoes 
and  the  oíd  and  the  young  hon  24  and 
22  ounoes,  respeotively.  It  is  a  very 
good  producer  of  light-eolored  squahs. 
hnd  is  one  of  the  uiost  popular  breeds 
to  keep  for  this  purposo.  The  body 
should  he  hlooky,  with  hroad  shoul- 
ders  and  good  depth  from  the  hack 
to  the  keel.  The  general  appearance 
should  he  of  an  upright  "cobby  "  type, 
as  shown  iu  Figure  1.  The  carriage 
is  Dprlght  with  the  tail  just  clearlng 
the  ground  whon  the  hird  is  standing 
in  its  natural  position.  The  head  is 
moderately  largo,  with  a  round  skull. 

Tho  pluniagc  of  the  Whlte  Klng  is 
whlte  throughout  and  should  lie  tight 
and  closo  tltting. 


PlO.  1.— White  Klntr  (male).    One  of  the 
mo8t  popnlar  jMjunb  produccrs 


The  Silver  is  tho  only  othor  stand- 
ard variety  of  tho  King  breed. 

CARNEAU 

The  Carnean  originnted  iu  Franco 
and  was  not  hrought  into  tho  United 
States  until  nbont  1ÍXK).  Atthoogh 
slightly  Bina  11er  than  tho  King,  it  is 
a  good-sized  hird.  the  oíd  and  the 
yonng  cock  wcighing  24  and  23  ounoes 
and  the  oíd  and  the  young  hon  23  and 
22  ounces,  respectlvely.    It  Is  also  one 


of  the  inost  popular  squab  produeers 
in  this  oountry,  and  is  an  excellent 
hreeder  of  hlgh-quality  squahs.  The 
body  is  short,  corapact,  and  full- 
breasted,  with  an  upright  carriage 
and  moderately  short  wings  and  tail, 
as  i  Ilustra  ted  in  Figure  2.  The  head 
is  of  modérate  size,  hroad  between 
tho  ovos,  and  has  a  gradual,  rounding 
curve  over  the  skull. 


Fio.  2. — Red    Cnrnenu    (mnle),  another 
popular  Hiiuub  producer 


The  Red  Carneau  rs  the  most  popu- 
lar  variety  of  this  brood  for  squab 
product  ion.  The  surface  plumage 
should  be  of  a  deep  chestnut  red 
throughout,  with  the  color  penetrating 
to  somo  extent  into  the  under  color. 

Other  standard  varletios  of  the 
Carneau  are  the  Yellow,  Black,  White, 
Kosowlng  Red,  and  Kosowing  Yollow, 
but  the  last  three  aro  not  common. 

MONDAINE 

The  origin  of  the  Mondaine.  often 
called  the  Swiss  Mondaine,  has  not 
been  definitely  estahllshed.  Two  viows 
exist  regarding  this  breed ;  one  that 
it  is  a  mixture  of  several  of  the 
breeds  in  this  country  kopt  for  squab 
product  ion.  the  other  that  it  was  im- 
portod  from  Europe. 

The  Mondnine  is  slightly  larger  than 
tho  King;  the  legs  are  slightly  longer 
and  tho  body  and  neck  are  longer  and 
more  slender;  the  head  is  of  médium 
size  and  is  full  in  front.  This  breed 
shows  great  longth  in  every  part, 
which  givos  it  the  long,  sweeping  ap- 
icara rice  shown  in  Figure  3.  It  is  an 
excellent  squab-producing  breed,  the 
oíd  and  the  young  cock  weighing  27 
and  24  ounoes  and  the  oíd  and  the 
young  lien  24  and  21  ounces,  respec- 
tlvely.  This  breed  is  neither  so  well 


Digitized  by  Google 


Squab  Raising 


3 


known  nor  so  widely  distributed  as 
the  King  or  the  Carneau. 

The  plumage  of  the  White  Mon- 
daine.  whieh  is  the  ouly  standard 
variety  of  the  breed,  is  white  in  every 
section.  It  is  a  e  lose- fea  thered  breed 
with  clean  legs.  Tlie  tilght  feathers 
of  the  wing  are  very  long,  but  the  wing 
should  l)e  earried  up  tightly  to  the 
fx»dy. 

HOMER 

The  Homer  (fig.  4)  is  not  UHually 
classed  as  one  of  the  utiiity  breeds, 
bot  il  is  the  oldest  breed  of  pigeons  in 
this  country  and  has  beon  used  very 
extensively  for  squab  production,  the 
birds  used  originally  for  this  purposo 
haviug  l)ccn  of  Flying  Homer  brced- 
ing.  The  Homer  is  primarily  a  flying 
pigeon  kept  for  racing  purposes,  and 
derives  its  ñame  from  the  faet  that  it 
has  a  rcmarkable  faculty  for  return- 
ing  to  its  borne.  Beca  use  of  this  trait 
it  is  neeessary  to  keep  this  breed  eon- 
flned  if  the  pigeons  have  been  pur- 
chased. 

The  Homer  is  the  most  prolifíe 
breeder  and  the  best  feeder  of  all 
the  breeds  and  is  a  very  desirabie 
breed  to  keep  where  a  medium-sized 
rather  than  a  large  squab  is  desired. 
It  may  often  be  kept  to  advantage 


Fio.  3. — White  Mondnlne.  This  breed  is 
rapidly  becoming  popular  for  tiquab  pro- 
duct ion 


with  one  of  the  larger  breeds.  The 
bird  should  he  of  médium  sisse  and 
haré  a  neat,  trim,  compact  appear- 
ance.  The  breast  and  back  should  be 
broad  and  well  muscled. 

Three  distinct  Unes  of  Homers  are 
bred,  namely,  the  Flying,  the  Exhibi- 
i  ion.  and  the  Show.  These  three  kinds 
differ  materially  in  sha  pe,  size,  and 
head  points.    Homers  used  for  squab 


production  have  been  selected  and 
bred  from  either  the  Flying  or  the 
Exhibition  lines,  as  the  Show  Homer 
is  not  adapted  for  producing  market 
squabs.  Little  attention  has  been  given 
to  color  in  breeding  the  Homer  either 
for  squab  production  or  for  racing, 
but  the  Hl ue,  Blue  Checker,  and  Black 


Fio.  4. — FIodut  (mnle).    A  very  good  pro- 
dueer  of  sraall  8c|unbs 

Checker  are  the  most  common  vari- 
eties.  The  color  of  the  Blue  is  an  even 
shade  of  liglit  graylsh  blue  in  all  sec- 
tions  cxcept  the  head,  neck,  tail,  and 
ends  of  the  wings,  which  are  mticli 
darker.  The  Blue  C'heeker  has  a 
ground  color  of  light  grayish  blue,  and 
the  back  and  wings  are  evenly  í'liei'k- 
ered  with  black.  Most  Flying  Homers 
are  smaller  than  the  Homers  seletrted 
and  bred  for  squab  production. 

RUNT 

The  Runt  in  this  country  Is  said  to 
be  descended  from  the  Spanlsh  com- 
mon pigeon.  As  it  is  the  largest  of 
the  breeds  kept  here  its  ñame  is  rather 
misleading.  The  Kunt  is  character- 
ized  by  a  very  large  body,  giving  an 
appearance  of  massiveness  and  great 
strength,  as  shown  in  Figure  5.  The 
head  is  large  and  broad  l>etween  the 
eyes,  and  the  top  of  the  skull  is  oval. 
The  body  is  blocky,  the  breast  broad 
and  deep,  and  the  back  broad.  The 
Kunts  are  considerably  larger  than 
the  other  squab  breeds,  the  oíd  cock 
weighing  3  pounds,  the  oíd  hen  and 
the  young  cock  each  2%  pounds,  ntid 
the  young  hen  2%  pounds.  The  Runt 
lacks  the  uprlght,  "  cobby "  tyi)e  of 
the  King,  the  breast  t>eing  carrietl 
only  sligntly  above  horizontal,  with 
the  tips  of  the  wings  resting  on  the 
tail. 

•  Runts  are  kept  to  sume  extent  for 
squab  production,  but  are  usually  not 
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so  good,  elther  as  hreeders  or  as  feed- 
ers,  as  the  smnller  breeds.  They  are 
sometimes  used  to  cross  wlth  the 
small  breeds,  but  as  a  rule  better  re- 
sults  are  obtaiiied  by  keeping  the 
breeds  puré.  Runts  are  frequently 
kept  in  pairs  in  individual  pens,  as 
they  will  «ften  flght  and  injure  one 


F|0.  5. — WhltC  Runt  (ranlr).  The  largeat 
variety  uf  pigeon  but  usually  ouly  a 
falr  producer 


anuther  wheu  kept  even  in  modérate- 
si  zed  flocks. 

The  White  Runt  is  by  far  the  most 
popular  of  this  breed  for  squab  pro- 
duction,  while  the  slx  other  standard 
varieties,  the  Blue,  Black,  Red,  Yel- 
low,  Silver,  and  Dunf  are  only  ocea- 
sionally  used  for  this  purpose.  The 
plumage  of  the  White  Runt  should  be 
puré  white  in  all  sections.  The 
feathers  should  be  tlght  fltting  and 
the  wings  and  tnil  of  modérate  length 
only.  This  breed,  as  well  as  all  squab 
producers,  should  have  shanks  and 
toes  free  from  feathers. 

HUNGARIAN 

The  Hungarian  pigeon,  which  was 
lntroduced  from  Austria-IIungary, 
differs  very  materially  in  type  from 
the  other  breeds  commonly  kept  for 
squab  production.  It  has  a  short, 
eompact,  solld  body,  a  long  ueck, 
high  tail,  and  long  legs,  as  shown  in 
Figure  6.  The  standard  weights  are 
26  ounces  for  the  oíd  eoek,  24  ounees 
for  the  oíd  hen  and  the  young  cock, 
and  22  ounces  for  the  young  hen. 
Care  should  be  taken  to  avoid  breed- 
ing  the  birds  which  are  very  high  on 
their  legs.  as  the  reproduetion  of  that 
type  will  reduce  the  heavy,  square 
body  so  essential  in  the  production  of 
g<»od  market  squahs.  The  Hungarian. 
although  a  good  squab  producer,  is  not 
kept  so  extensively  for  this  punx>se  as 
the  other  breeds  diseussed,  more  at- 
tention  havlng  been  given  to  selecting 


this  breed  for  standard  color,  making 
it  a  very  attractive  pigeon  for  exhibi- 
tion. 

The  Black  Hungarian,  shown  in  Fig- 
ure 0,  is  the  most  widely  distributed 
variety  of  this  breed,  but  no  one  va- 
riety  is  especially  outstanding  in  num- 
ben  as  is  the  case  with  the  other 
squab-producing  breeds.  This  variety 
has  almost  as  much  white  as  black  in 
Its  surface  color,  but  the  black  murk- 
ings  are  much  more  prominent.  The 
black  is  of  a  deep,  even  shade,  with  a 
white  strii>c  rescmbling  a  tape  mark- 
ing  extending  over  the  crown  of  the 
head,  down  tile  back  of  the  neck. 
widening  as  it  goes,  thus  forming  a 
triangle  with  the  narrow,  pointed  ver- 
tex  at  the  back  of  the  neck.  The 
white  extends  in  a  narrow  stripe 
around  the  front  of  each  wing  and 
comes  together  from  both  sides  in  an 
even  curve,  where  it  is  merged  into 
the  white  of  the  lower  part  of  the 
breast,  legs.  and  thighs,  meeting  over 
the  rtunp.  The  breast  is  covered  with 
a  large,  black,  pear-shaped  bib  which 
extends  up  to  the  head.    The  tail  and 


Fie.  a. — Black  Ilungarian  (male).  A 
good  squab  proüucer  but  bred  mure  for 
exbibitlon 


wings  are  all  black  except  for  8  or  10 
of  the  long  flight  feathers  in  each 
wing,  which  are  white. 

SELECTING  BREEDERS 

Good  breeding  stock  ls  one  of  the 
prime  essentials  of  success  in  squab 
raising.  It  ls  advisable  to  buy  plgeons 
from  rellable  breeders  and,  if  possible, 
from  those  who  guarantee  their  prod- 
uct.   Many  failures  in  squab  raising 
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ha  ve  been  due  to  poor  stock,  because 
the  prospective  producer  either  bought 
oíd  pigeons  past  their  period  of  use- 
fulness  or  obtaiued  a  surplus  of  male 
birds.  lt  i.<  difficult  to  determine  by 
casual  observation  the  age  and  the 
sex  of  pigeons,  and  this  malees  it  dif- 
flcult  for  the  buyer  to  determine  the 
valué  of  the  stock. 

Constant  and  careful  culling  must 
be  íollowed  to  make  squab  production 
profitable.  This  requires  that  the 
nests  should  be  exainined  frequently 
and  careful  records  keptof  the  squabs. 
The  niedium-sizcd  breeds  of  pigeons 
which  do  not  raise  at  least  ti  ve  pairs 
of  squabs  annually  to  market  age 
should  be  either  culled  or  remated. 
There  is  a  great  difference  in  the 
valué  of  pigeons  as  squab  producers, 
even  when  of  the  same  variety,  mak- 
ing  it  advisable  to  select  the  birds 
individual ly  for  their  vigor  and  pro- 
ductiveness,  for  the  quality,  number. 
and  size  of  their  squabs,  and  for  their 
ability  properly  to  feed  and  rear  their 
offspring.  Dark-colored  skin.  legs,  or 
beak  indícate  poor  quality  of  flesh, 
and  should  be  avoided  by  selecting 
birds  for  breeding  which  have  white 
or  pinkish-white  skin  and  light-col- 
ored  legs. 

Young  pigeons,  less  than  a  year  oíd, 
which  have  mated  and  started  to 
breed.  are  commouly  purchased  to  be- 
;ñn  pigeon  keeping.  Pigeons  are  most 
val  uu  ble  jis  squab  producers  when 
from  2  to  0  years  oíd,  although  many 
will  breed  until  t h«  y  are  about  H  years 
oíd.  Pigeons  will  mate  and  breed  at 
from  0  to  9  months  of  age,  dependlng 
<>n  the  sise  <»f  the  variety.  The  best 
breeding  results  are  obtained  if  the 
young  birds  are  n<>t  allowed  to  breed 
until  they  are  \\H1  matured.  which 
Ls  from  1  to  3  months  older  than  the 
age  at  which  they  will  mate. 

Squab»  hutrhed  i n  April,  May,  and 
June  make  the  best  breeders,  while 
their  market  valué  as  squabs  is  com- 
paratlvoly  low  :it  that  time  of  the 
year.  Those  which  are  to  be  saved 
for  breeding  should  be  banded  as  soon 
as  their  feet  are  large  enough  to  hold 
the  bands.  usually  when  7  to  10  days 
oíd,  so  that  a  record  can  be  kept  of 
their  breeding.  Numbered,  seamless 
bands,  which  are  slipped  over  the 
squabs'  feet.  are  used  to  keep  pedigree 
records.  The  young  pigeons  are  com- 
monly  removed  from  the  breeding  pen 
and  put  luto  a  pen  by  themselves  after 
they  are  able  to  fly  al*>ut  and  pick 
up  their  own  feed.  A  catchlng  net  or 
bag  made  of  large-mesh  cotton  netting, 


with  the  mouth  or  top  about  18  luches 
in  diameter,  is  very  useful  for  catch- 
lng the  pigeons. 

MAT1NG 

Pigeons  mate  In  pairs  and  usually 
remain  with  their  mates  throughout 
Ufe,  although  the  mating  may  be 
chunged  if  desired.  The  presence  of 
unmated  pigeons  (especially  males) 
in  the  pigeon  loft  is  a  source  of  much 
trouble  and  usually  prevents  profit- 
able results;  therefore  it  is  very  es- 
sential  that  only  mated  birds  be  kept 
in  the  breeding  pens. 

It  is  ditlicult  for  the  novice  to  dis- 
tinguish  sex  in  pigeons,  as  sex  can  be 
determined  only  by  the  general  ap- 
I>earance,  walk,  carriage,  and  actions  of 
the  breeders.  The  male  is  larger  and 
coarser  than  the  female,  especially  in 
the  head  and  neck.  and  is  much  more 
aggressive.  The  male  struts  about, 
making  a  cooing  noise.  and  drags  his 
tail  on  the  ground;  but  the  female 
rarely  struts  or  cooes  and  she  holds 
her  body  more  horizontal  ly  than  the 
male.  This  strutting  of  the  male 
tends  to  make  the  ends  of  his  tail 
feathers  rough.  A  very  aggressive 
young  male  may  be  used  in  the  pen  as 
a  decoy  to  drive  the  females  so  that 
the  latter  may  In»  separa ted  from  the 
flock.  The  pelvic  bones,  which  are 
cióse  together  and  hard  in  the  male, 
are  spread  apart  in  the  female  after 
she  has  hegun  to  lay.  and  the  female 
tht'n  has  a  tendeney  to  waddle  when 
walking. 

Two  metlmds  of  mating  are  used. 
natural  and  forced,  and  either  will 
give  good  results.  l'nmatod  males 
and  females  are  kept  in  a  pen  in  nat- 
ural matiug  and  allowed  to  select 
their  own  mates,  which  is  usually  in- 
dicated  by  the  males  billlng  with 
and  driving  the  female.  If  properly 
mated  the  pair  will  commence  to 
build  their  nest  and  will  be  found  to- 
gether at  night.  while  unmated  birds 
usually  remain  alone.  Newly  mated 
pigeons  may  be  allowed  to  build  a 
nest  and  lay  eggs  in  the  mating  pen 
to  be  sure  that  they  are  well  mated. 

Forced  matings  may  lx»  made  if  the 
sex  of  the  pigeons  is  known.  A  male 
and  a  female  which  are  to  be  mated 
are  conflned  In  a  mating  coop.  The 
pigeons  should  be  kept  in  this  mating 
coop  for  6  to  14  days  until  they  be- 
come  settled.  They  are  removed  to 
the  breeding  pen  as  soon  as  they  ap- 
pear  to  be  properly  mated.  The  nest 
boxes  may  be  closed  and  used  for 
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matlng  coops  by  placing  wire  f  ra  mes 
across  the  fronts  (flg.  7). 

Careful  selection  and  mating  of 
breeding  stock  and  constrtnt  culling 
are  essential  in  building  up  a  pro- 
ductive  ílock  of  squab  producers. 
Matings  shuuld  be  made  to  lacrease 
the  vigor  aud  prolificacy  of  the  stock 
and  to  improve  the  slzo  and  color  of 
the  squabs.  Mating,  production,  and 
reariug  records  should  be  kept  of  the 
pigeons  and  all  unprofitable  birds 
culled.  Oíd  pigeons  mated  wlth  young 
birds  often  give  good  results  in  breed- 
ing, making  it  advisable  sumetimes  to 
break  up  and  change  a  mating  as  a 
pair  gets  oíd  and  production  decreases. 


A  simple  but  accurate  system  of 
records  should  be  kept  for  each  pen, 
showing  the  band  numbers  of  each 
pair.  In  addition  to  the  seamless 
bands  put  on  when  they  were  squabs 
the  breeding  males  are  usually  banded 
on  the  right  leg  and  the  femnles  on 
the  left  leg,  so  that  the  sex  of  the  birds 
in  the  breeding  pen  can  be  readily 
seen.  The  use  of  large,  colored,  nuni- 
bered  bands  makes  it  easier  to  keep 
these  records.  The  nests  are  num- 
bered  and  a  record  kept  of  the  nest 
oceupied  by  each  pair.  The  fronts  of 
all  unoecupied  nests  should  be  kept 
elosed  so  that  there  is  only  one  double 
nest  for  each  mated  pair. 


Fie.  7.— Double  nests  which  can  be  usetl  as  mating  coups  by  pluciug  wire  trames  across  tbe  fronts 


If  a  breeding  pigeon  dies,  its  mate 
should  be  removed  from  the  pen  and 
a  new  mating  made.  Pairs  which 
produce  dark-colored  or  small  squabs 
should  he  culled  or  remated. 

Continued  cióse  inbreeding  is  not 
a  des! rabie  practice  for  the  average 
squab  ralser.  Inbreeding,  however, 
tends  to  flx  good  as  well  as  undesir- 
able  characters,  making  it  a  means  of 
either  great  improvement  or  marked 
deterioration,  depending  on  how  care- 
fully  the  matings  are  made.  If  the  pi- 
geons are  allowed  to  mate  at  will  and  a 
pair  from  the  same  nest  mate  together, 
it  is  usually  advisable  to  sepárate  and 
remate  such  closely  related  birds. 


HATCHING  AND  REAR1NG  SQUABS 

The  period  of  incubation  of  pigeon 
eggs  is  about  17  days.  The  hen  pigeon 
usually  lays  one  egg,  skips  a  day,  and 
then  lays  again.  If  more  than  two 
eggs  are  laid,  it  is  advisable  to  re- 
move  the  extra  ones,  as  a  pair  of 
pigeons  can  ralse  only  two  good 
squabs  at  one  time.  Both  the  male 
and  the  female  pigeon  sit  on  the  eggs, 
the  male  usually  sitting  from  al>out 
8  a.  m.  until  3  or  4  p.  m.t  while  the 
female  stays  on  the  nest  the  rest  of 
the  time.  Pigeon  eggs  are  usually 
fertile  if  the  pigeons  are  healthy  and 
properly  fed.    One  squab  frequently 
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hatches  flrst ;  and  tf  there  are  several 
nests  in  which  one  squab  outgrows 
its  mate,  it  may  be  ad  visa  ble  to  sort 
the  squabs  in  the  nests,  making  the 
paire»  as  nearly  uniform  as  possible  in 
size  and  age.  Wbile  squabs  are  in  the 
nest  males  usually  grow  faster  and 
are  notíceably  larger  tban  females. 
Some  birds  do  not  feed  tbeir  squabs 
well,  and  it  is  sometimes  necessary  to 
transí er  such  young  to  otber  breeders 
which  have  only  one  squab  each ;  but 
squabs  sbould  not  be  moved  any  more 
than  is  absolutely  necessary. 

Squabs  are  rea  red  and  fed  by  both 
of  the  parent  birds  on  a  thick,  creamy 
mixture  called  pigeon  milk,  produced 
in  the  ero  pe  of  the  pigeons.  Pigeons 
usually  feed  thelr  squabs  sbortly  after 
they  themselves  are  fed  and  should 
not  be  dísturbed  at  that  time,  thus 
making  it  advisable  to  water  them 
before  they  are  fed.  Care  should  al- 
ways  be  taken  not  to  frlghten  pigeons, 
and  squabs  should  not  be  dísturbed 
any  more  tban  ls  necessary.  If  the 
parent  birds  dle,  the  squabs  may  be 
removed  to  a  nest  where  there  is  only 
one  squab,  or  they  may  be  fed  artifl- 
cially,  although  this  process  takes  con- 
siderable time. 

FEED1NG 

The  feeding  of  pigeons  differs  radl- 
cally  from  that  of  poultry  in  that 
pigeons  are  not  fed  any  mash  or  green 
feed  and  they  feed  their  own  young. 
Pigeons  should  be  fed  a  ration  of  whole 
grains  and  be  provided  with  a  constant 
supply  of  fresh  water  and  grit.  A 
good  mixture  of  «tapie  grains  may  be 
made  of  3  parts  eaeh,  by  weight,  of 
small,  whole  cora,  kafir,  and  Canadá 
or  fleld  peas,  and  1  part  each  of  hard, 
red  wheat  and  millet  seed  or  hemp- 
sced.  Ilempseed  should  be  included  in 
the  ration  during  the  molting  period. 
The  proportlon  of  cora  in  the  ration 
may  be  reduced  somewhat  during 
warm  weather  and  increased  in  winter. 
Argentine  cora  is  small  and  is  thor- 
oughly  drled,  making  lt  deslrable  for 
pigeons,  but  any  well-dried  cora  may 
be  used. 

Other  feeds  which  may  be  used  with 
good  results  in  feeding  pigeons  are 
maple  peas  (a  foreign  product  simi- 
lar to  fleld  peas),  peunut  kernels  and 
gardo n  peas  in  place  of  Canadá  peas, 
Égyptian  cora  or  milo  for  kafir,  and 
bempseed  or  flaxseed  for  millet,  while 
a  small  quantity  of  rice,  rape,  canary, 
vetch,  and  ehopped  sunflower  seed 
may  be  fed  for  variety.  Canadá  peas 
and  peanuts  are  expensive,  but  some 
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feed  of  this  kind  high  in  protein  is 
necessary  for  profltable  squab  produc- 
tion.  Cowpeas  are  sometimes  used  to 
replace  Canadá  peas,  but  do  not  give 
so  good  results.  Soy  beans  are  not 
rellshed  by  pigeons,  but  they  may  re- 
place  peas  after  the  pigeons  are  used 
to  them. 

Millet,  flaxseed,  and  hempseed  have 
a  rather  high  vltamln  content,  and 
peas  or  peanuts  may  also  help  to  sup- 
ply this  need.  Yellow  cora,  beca  use 
of  its  vltamln  content,  is  probably  a 
better  feed  than  white  cora  for  pigeons 
which  are  conflned.  Various  stimu- 
lating  seeds,  such  as  vetch  and  lentils, 
are  sometimes  fed  as  a  tonic  to  breed- 
ing  birds  during  the  molting  period. 

A  variety  of  good,  hard,  thoroughly 
drled  grain  is  essential  to  success. 
Grains  which  are  in  poor  condition 
should  not  be  fed  to  pigeons.  New, 
soft  grains,  especial ly  wheat  and  cora, 
should  never  be  fed  to  pigeons,  as 
they  wlll  cause  bad  results  in  the 
flock,  partícula rly  among  the  squabs. 
The  smaller  kernels  of  whole  cora, 
sold  as  pigeon  cora,  are  used  for 
pigeons,  and  flint  cora  is  especially 
desired.  Cracked  cora  should  not  be 
used.  Hard,  red  wheat  is  considered 
better  than  white  wheat  for  pigeons, 
while  some  breeders  of  pigeons  prefer 
a  ration  without  wheat.  Only  the  best 
grades  of  wheat  should  be  used. 

Commercial  mlxed  pigeon  feeds  are 
used  exteusively  in  feeding  pigeons, 
especially  where  only  a  small  flock  is 
kept.  The  quality  of  these  feeds  is 
usually  good,  and  it  is  easler  to  buy 
these  feeds  for  a  small  flock  than  to 
mlx  the  ration  at  home,  on  account 
of  the  number  of  grains  used.  Deulers 
often  handle  two  or  thrce  grades  of 
the  mlxed  pigeon  feeds,  but  it  usually 
l>a>s  to  get  the  best  quality,  which 
contains  a  considerable  quantity  of 
peas,  while  the  cheaper  grades  have 
few  if  any  peas  in  them.  The  fat, 
crude  protein,  carbohydrate,  and  flber 
analyses  of  these  commercial  feeds  are 
marked  on  the  bags. 

The  accompanying  table  gives  the 
composition  of  the  grains  most  com- 
monly  used  In  feeding  pigeons.  Peas 
and  peanuts  contain  a  large  perceut- 
age  of  protein,  which  is  the  most  val- 
uable  and  most  expensive  constltuent 
of  a  pigeon  feed.  The  ration  pre- 
viously  meutioned,  consisting  of  3 
parts  each,  by  weight,  of  whole  corn, 
kafir,  and  Canadá  peas,  and  1  part 
each  of  red  wheat  aud  millet  seed, 
contains  14.0  per  cent  crude  protein, 
70.3  per  cent  carbohydrates,  3.0  per 
cent  crude  líber,  and  2.9  per  cent  fat. 
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Compoaition  of  pigcon  fccda 


Feed 


Corn   

Wheat  

Kafir  

Milo  

Canadá  fiold  j  ><  as 
Peanul  keruete... 

(.larden  peas  

C'owpeas  

Soy  beuns  

MÍIk't  

Flaueed  

Hempseed  

Sunflowvr  seed  

Hice  (polishvd)... 


1 

1 


P.ct 
87.1 
80.4 

DO.  6 

89.  3  i 
90.8 
04.5 
88.2, 
90. 21 
93.  r, 
89.  21 
90.8¡ 
92. 01 
93.8 
87.6 


P.ct. 
1.3 
1.8 

l.fi 

2.8 
3.4 
2.3 
3.0 
3.6 
4.8 
3.0 
4.3 
2.0 
4.2 
.4 


3 

O 
-- 

a 

a 

9 

2 

o 


Pxt. 
9.3 
12.3 

11.  1 
10. 
22.9 
30.2 
2.V  (■ 
23.8 
39.  1 

12.  1 
22.6 
10.0 


Carhohy- 
<  Ira  tes 


u 

9 
-O 

a 
e 
S 


P.ct. 
1.9 
2.4 
2.  1 
2.4 
5.6 
2.8 
4.4 
4.3 
5.2 
8.4 
7.  1 
14.0 


g 

¿| 

ES 

2 


o 


di 


P.rí.  P.d. 
70. 3    4. 3 


71.  1 
72.6 
7tt  6 
67.8 


11.6  47.6 


53.fi 
57. 1 
25.8 
61.0 


15.9  28.6 


21.  1 
70.2 


1.8 
3.2 
2.9 
1. 1 


1.6 
1.4 
18.7 
4.1 


23.  2  33.7 
45.0  21.0 


24.0 
.4 


feed  is  kept  before  the  pigeons  are 
sometí  mes  used,  but  muy  attract  rats. 
Troughs  and  upen  hoppers  should  be 
fitted  witb  wires  or  slats  about  2 
inehes  apart,  so  that  tbe  pigeons  can 
not  waste  the  feed  by  throwing  it  out 
on  the  floor. 

If  the  grain  is  not  kept  in  hoppers 
the  pigeons  should  be  fed  regularly 
twice  daily,  giving  from  1%  to  2Vá 
quarts  or  2 Vi  to  3^4  pounds  o£  grain 
at  each  feeding  to  20  pairs  of  pigeons, 
depending  on  the  size  of  the  pigeons 
and  the  number  of  squabs  in  the  nests. 
It  is  very  essential  that  the  pigeons 
have  a  plentiful  supply  of  grain  while 
they  are  rea  ring  squabs.  The  feeder 
must  regúlate  the  quantity  of  grain 
aeeording  to  the  api>etite  of  the  birds. 
giring  them  all  they  will  elean  up  in 
one  hour.  A  pair  of  Homers  will  eat 
about  8ó  pounds  and  Kings  about  115 
pounds  of  feed  in  a  year,  whieh  will 


> 

! 

Fio.  8. — Sbed-roof  plgeon  house  wlth  pnrtly  open  front.    Attachcd  fly  contains  a  con- 
crete batbing  nnd  drluking  busin  supplied  wlrb  running  water 


The  grain  is  usually  kept  before 
the  birds  in  hoppers  but  may  be  fed 
on  the  floor  of  the  pen  or  in  troughs. 
It  is  not  ndvisable  to  feed  the  grain 
on  the  ground,  especially  on  heavy 
soil,  where  it  may  get  wet  and  moldy. 
Unless  the  floor  is  kept  clean  it  is 
better  to  feed  the  grain  in  troughs 
than  on  the  floor.  The  troughs  should 
be  made  so  that  the  pigeons  will  not 
roost  on  them  and  soil  the  feed  with 
their  droppings.    Hoppers  in  whieh 


eost  about  $2.80  or  $3.75  a  year  at  the 
present  priees  of  grains  (1027). 

Olean  drinkiug  water,  fine  grit  and 
oyster  shell,  and  ehareoal  should 
always  be  kept  before  the  pigeons. 
Salt  is  essential  but  should  be  fed  In 
either  a  mineral  mixture  or  a  brick 
form,  such  as  rock  salt.  Commercial 
mineral  mixtures  eontaining  salt,  fine 
grit  and  oyster  shell,  charcoal,  nnd 
various  minerals  are  used  by  many 
pigeon  ruisers.    A  good  mixture  for 
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thSi  purpose  muy  be  mude  of  40  pouuds 
of  fine  oyster  shell,  27  pouuds  of  fine 
grit.  10  pouuds  of  charcoal,  10  pounds 
of  ground  bone,  ,r»  pouuds  of  ground 
liinestone,  I>  pouuds  of  fine  sidt.  and 
3  pounds  of  venetinn  red.  Such  mix- 
tures are  relished  by  the  pigeons  and 
help  to  keep  tbem  in  good  breeding  und 
feeding  condition. 

MANURE 

Dry  pigeon  ma  mire  may  be  sold  to 
market  gardeners  or  florists  in  some 
localities  at  a  good  priee,  but  it  is 
more  commonly  used  at  lióme  as  a 
fertilizar.  As  it  is  quite  rieh  it  bas 
cousiderable  valué  as  a  fertilizer  and 
sbould  lie  mixcd  with  dry  dirt  or  some 
filling  material  before  it  is  used.  It 
may  sometimos  be  sold  to  tanners,  but 
the  demand  for  tbis  purpose  is  very 


tbat  they  will  have  the  greatest 
amount  of  direct  suulight  in  the  front 
As  labor  is  a  big  Item,  the  arrange- 
ment  of  the  house  for  couveníeuce  in 
performing  the  necessary  work  adds  to 
the  chances  of  success. 

The  shed-roof  type  of  house  shown 
in  Figure  8  is  one  of  the  slmplest  and 
best  types  to  use  for  market-squab 
product  ion.  The  house  is  10  feet  deep, 
6  feet  high  in  the  rear,  and  8  feet  high 
in  front.  The  pena  are  9  by  12  feet, 
with  a  4-foot  alleyway  in  the  back 
pan  running  the  entire  length  of  the 
house.  The  alley  is  4  feet  wide  to 
'provide  space  for  feed  hoppers  and 
D0X6S  for  grit,  shell,  and  tobáceo 
stems,  which  devices  are  built  into  the 
alley  partition,  so  they  can  be  filled 
without  going  into  the  pens  (fig.  12). 
A n  alley  3  feet  wide  is  large  enough 
for  a  11  other  purposes.    The  pens  are 


Pie.  0. — Hlp-roof  pigeon  huuw  (uaoil  ln  New  Jersey) 


limited.  and  the  manare  so  used  must 
Ih*  kept  free  brota  all  foreign  matter, 
such  as  sand  and  nesting  material. 

PIGEON  H0USES  AND  EQUIPMENT 

The  important  consideratlons  in 
building  houses  are  fresh  air,  sun- 
light.  eeonomy  of  labor,  and  space 
enough  to  keep  the  pigeons  comport- 
able. Fresh  air  is  essential  in  a 
pigeon  house.  Pigeons  will  do  well  in 
a  cold  house  provided  it  is  well  ven- 
tilated.  Dryness  is  also  necessary. 
Not  only  should  the  building  be  tight 
to  keep  ont  rain,  but  the  moisture  from 
the  pigeons  and  from  the  nests  of 
squahs  within  the  house  must  be  car- 
ried  off  by  ventila tion.  The  more  sun- 
light  in  the  ho^se  the  better,  as  thrs 
helps  to  dry  out  the  moisture  and  also 
makes  the  building  more  sanitary. 
The  houses  should  face  the  south,  so 


arratured  to  oi>en  into  the  alley,  so 
tbat  the  pigeons  will  not  he  disturbed 
any  more  than  is  absolutely  necessary. 
A  sepárate  alleyway  is  always  desír- 
able  in  a  house  which  contains  more 
than  four  pens. 

Other  styles  of  houses  and  ontside 
yards  or  "  files  "  are  shown  in  Figures 
9  and  10.  Houses  of  varlous  styles 
may  be  used  for  pigeons,  and  in  many 
cases  where  only  a  few  are  kept 
available  bulldings,  such  as  lofts  of 
barns  and  vncant  poultry  houses,  can 
be  fitted  up  at  small  cost.  Detalls  of 
the  construction  of  houses  are  given 
in  Farmers"  Bulletin  1413,  Poultry 
House  Construction.  The  same  kind 
of  luml>er  and  style  of  COnstrOCtlOB 
are  used  for  pigeon  as  for  poultry 
houses,  except  that  pigeon  houses 
must  be  well  built  and  tightly  con- 
structed  to  make  the  pens  comfortable 
duriug  cold  weather. 
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Construction  costs  are  affected  by 
many  local  factors,  so  that  only  a 
very  rough  estímate  of  the  probable 
outlay  for  construction  can  be  given. 
This  estimated  cost  (1927)  is  from 
$2  to  $3  for  each  palr  of  breeders 
housed.  Tbe  cost  for  material»  alone 
would  be  about  two-thirds  of  the  total 
construction  cost. 

More  open  and  leas  expensive  pigeon 
houses  nía  y  be  built  in  mild  than  in 
cold  climates,  but  the  house  must  be 
comfortable  in  cold  weather.  The 
buildiug  should  be  tightly  constructe<l 
on  the  north,  west,  and  east  sides  to 
prevent  drafts,  and  the  opening  in  the 
south  side  should  be  arranged  so  that 
the  sunshine  can  thoroughly  dry  out 
the  peu.    The  f ronts  showu  In  Figure 


pens.  Pens  8  by  12  feet  will  accom- 
modate  30  palrs  of  large  pigeons,  or 
40  pairH  of  Homers,  which  is  as  many 
as  should  be  kept  together  In  one 
pen.  A  sepárate  pen  for  each  pair  of 
pigeons  is  sometimes  made  for  Hunts, 
as  that  breed  does  not  do  so  well 
where  any  considerable  number  of 
breeders  are  kept  together. 

FLOORS  AND  FU  ES 

The  floors  of  pigeon  houses  should 
be  constructed  so  that  they  can  be 
kept  free  from  rats  easily.  This  is 
usually  accomplished  by  buildiug  the 
house  from  18  to  30  i  nenes  abo  ve  the 
ground,  using  board  floors,  and  board- 
ing  up  the  space  between  the  ground 
and  the  floor,  but  leuving  small  doors 


Fio.  10. — Pigeon  house  and  fly.    Note  bath  pun  agalnst  fence 


8,  which  are  adapted  for  conditions 
around  Washington,  D.  C,  and  points 
south,  are  never  closed.  Figure  9 
shows  a  style  of  front  adapted  for 
sections  farther  north.  The  openings 
in  both  of  the  houses  are  protected  to 
keep  rain  from  beating  into  the  pen. 

Hentiug  a  house  during  the  winter 
may  result  in  greater  squab  produc- 
tion  in  cold  weather,  but  Is  usually 
not  considered  proíitable. 

The  house  may  be  made  any  length 
desired,  the  best  length  being  gov- 
erned  by  the  number  of  pigeons  to  be 
housed  and  by  the  slope  of  the  land. 

The  necessary  floor  space  to  allow 
for  each  pair  varíes  from  2  Vi  to  3*4 
square  feet,  according  to  the  size  of 
the  pigeons.  More  floor  space  per 
pair  is  requlred  in  small  than  in  large 


or  o]>enings  for  ventilatlon  and  so 
that  cats  and  dogs  can  get  under  the 
house.  Woodcn  floors  so  constructed 
should  be  double,  with  building  paper 
between  the  layers,  except  in  the 
southern  part  of  the  United  States. 
Concrete  mnkes  a  very  good  floor  for 
a  pigeon  house,  as  it  will  keep  out 
rats,  but  it  must  be  well  covered 
with  sand  or  straw. 

Nearly  all  pigeons  kept  for  squab 
proíluctlon  are  conflned  by  the  use  of 
an  outside  fly  or  yard  covered  with 
wiro,  which  is  built  on  the  south  side 
of  the  house.  This  fly  is  usually  made 
from  6  to  8  feet  high,  15  to  20  feet 
long,  and  of  the  same  width  as  the 
pen.  A  few  pigeonholes  about  8 
inches  in  dinmeter  are  made  in  the 
uppcr  part  of  the  front  of  the  pen,  as 
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shown  in  Figure  9.  Larger  openings, 
>Mong  ln  sha  pe.  are  soinetimes  used. 
No  bolea»  are  needed  in  the  house 
shown  in  Figure  8,  as  the  frout  of  the 
house  is  never  closed.  Koards  0  luches 
■■Mi"  ou  which  the  pigeons  can  light 
sbould  be  placed  at  the  bottom  of 
jII  pigeonholes,  on  both  the  outside 
and  inside  of  the  house.  Roosting* 
l-oards  about  4  luches  wide  are  placed 
"iily  at  the  end  and  on  the  sides  of 
the  tly,  as  shown  ln  the  accompanying 
¡llttstrutions  ( figs.  8,  9,  und  10).  These 
burda  should  be  at  h-ast  4  luchen 
from  the  outside  wire  and  should  nol 
U-  placed  where  they  will  prevent  the 
pigeons  from  flylng  freely  in  the 
yards.  Two-inch  mesh  wire  is  com- 
mooly  used  to  cover  the  fly,  but  1-inch 
mesh  wire  is  preferable  in  locallties 
where  sparrows  are  abundunt. 

INTERIOR  FIXTURES 

The  interior  fittings  should  consist 
of  a  double  nest  for  each  pair  of 
ttreedera,  nest  bowls,  and  mlscella- 
neous  e<iuipment,  such  as  feed  hopi>ers 
and  a  receptacle  for  tobáceo  steins. 
A!l  of  this  equipinent  should  l)e  as 
>imple  as  possible  and  easy  to  clean. 
lH>uble  nests  are  necessary  be<aause 
fhe  pigeons  frequently  start  to  build 
another  nest  when  tlieir  squabs  are 
<>nly  2  weeks  oíd.  There  should  1k> 
:iiy  as  many  double  units  as  there 
are  mated  pairs,  and  any  addltional 
nests  ln  the  pens  should  be  kept 
i  losed.  Portable  wire  fronts  are  used 
t>»  cióse  these  extra  nests  and  are  arso 


Fio.  11. — Interior  of  plgeon  pen,  wlth 
newt»  arranged  in  pair*.  The  upper  tíer 
showR  the  une.  of  a  retainlng  Htrlp  ln 
place  of  individual  n<-M  bowls 


used  to  confine  pigeons  which  are  niat- 
ing  when  the  nests  are  used  as  inat- 
ing  coopta. 

Nest  rompa rtments  should  be  12 
iiiehes  hlgh,  16  lnches  deep,  and  24 
luches  wide.  divUled  into  two  parts,  as 
shown  in  Figure  11.  Double  nests  for 
very  large  breeds,  such  as  the  Runt, 
should  be  2  luches  deeper  and  4  inches 


wider  thnn  for  the  medlum-slzed  breeds. 
A  space  4  lnches  wide  in  the  front  is 
seiwrated  from  the  nest  proper  and 
serves  as  a  runway  for  the  pigeons. 
Thls  allows  each  pair  to  control  its 
own  nest  but  tends  to  prevent  theni 
from  fighting  with  neighboring  puirs. 
This  type  of  nest  provides  rooni  for 


Fio.  1?. — AHvy  in  renr  of  pk<on  houflt», 
«huwing  ■rrangemeut  uf  feed  hopp«'rs 


both  roosting  and  nesting  so  that  no 
sepárate  roosts  have  to  la?  providcd  on 
the  walls.  The  tloors  of  the  nests 
should  be  nrranged  so  that  they  are 
portable  and  may  be  easily  cleaned. 
The  nests  are  usually  built  in  tiers 
against  the  slde  walls  of  the  pen,  ex- 
tending  from  the  tloor  to  0  or  7  feet 
high  <  llgs.  7  and  11).  Two  nest  bowls 
are  usually  provlded  for  each  pair  of 
breeders  and  help  to  keep  the  nests 
sanltary.  Such  Im>\\ís  are  niade  of 
earthenware,  wood,  or  líber.  A  con- 
venient  si/.c  is  from  'A  to  4  inches  deep 
and  8  to  10  luches  in  dia meter.  Nest 
pans  are  not  used  at  all  in  some 
pigeon  plants.  in  which  case  the  nest- 
ing material  is  retained  by  the  strip 
ln  the  front  of  the  nests  as  shown  in 
this  illustration. 

Nesting  material  should  be  kept  in 
each  pen.  Tobacco  stems  are  gener- 
ally  provided  for  this  purpose,  but 
chopi>ed  straw  or  hay  may  also  be 
used.  This  nesting  material  is  kept 
in  a  slatted  crate,  and  the  pigeons 
collect  the  stems  and  build  their  own- 


Digitized  by  Google 


12 


Farmers*  Bulletin  68k 


tiesta.  Tobacco  stenis  should  be  kept 
loóse  so  the  pigeons  can  easily  get 
tliciii.  A  tbin  layer  of  sand  on  the 
floor  makes  it  easier  to  keep  tbe  pen 
clean,  or  tbe  floor  may  be  lightly  cov- 
ered  wlth  straw,  sawdust,  or  shavings. 

Hoppers  and  feed  troughs  sbould 
be  of  good  size,  and  the  hoppers 
should  be  constructed  so  that  the 
pigeóns  can  not  waste  the  grain  easily 
by  throwing  it  out  on  the  floor. 
Drinking  founfciins,  hop¡>ers  for  feed, 
grit.  and  shell,  and  boxes  for  the  nest- 


15  to  20  Inches  in  diameter  makes  a 
good  bath  pan.  Water  for  bathing 
should  be  provided  daily  in  the  yard, 
except  during  stormy,  cold  weather. 
These  bath  pans  are  usually  filled  in 
the  morning  and  emptied  nbout  one 
hour  later.  They  are  gcncrally  used 
only  on  sunny  days  in  winter.  It  is 
very  important  that  the  bathing  pans 
be  kept  clean,  as  the  pigeons  will 
drink  out  of  these  pans.  If  the  pigeons 
drink  fllthy  water  its  use  may  se- 
rlously  aflfect  the  health  and  growth 


Fio.  13. — Above  :  Wuter  fount»  with  bath  pan  In  center.    Below  :  Feed  hopper  with  a 
n*volviu>í  rod  ou  top.    Thls  hopper  muy  be  placed  uwny  from  the  wall  so  that  the 

pigeons  cnn  eut  from  either  slde 


ing  material  should  be  arranged  so 
that  they  can  be  readily  handled  from 
the  alley.  They  are  often  built  lnto 
the  partition  which  separates  the  alley 
from  the  pens  (fig.  12).  Drinking 
vessels  should  be  arranged  so  that  the 
pigeons  can  not  bathe  in  them.  Large 
pans  covered  with  wire,  or  fountains  as 
shown  in  Figure  13,  are  best  adapted 
for  the  purpose.  A  galvanized-iron 
pan  from  3  to  4  inches  deep  and  from 


of  the  squabs.  An  outside  watering 
and  bathing  basin  wbich  is  supplied 
with  runuing  water  makes  an  ideal 
arrangement. 

MARKETING  THE  SQUABS 

The  produetion  of  squabs  from  each 
pair  of  breeders  varíes  from  1  or  2 
to  as  high  as  10  or  11  pairs  a  year, 
but  an  average  of  ti  or  7  pairs  flt  for 
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market  is  a  fair  result.  Some  squab 
breeders  produce  more.  Squubs  usu- 
ally s«ll  at  the  highest  prices  per 
pound  daring  cold  weutber,  as  pigeons 
do  not  breed  so  freely  then  as  in 
spring.  Tbe  quality  of  winter  squabs 
is  not  so  good  as  that  of  spring  squabs, 
and  those  produced  in  the  winter  do 
not  usually  attain  such  large  size  as 
tbose  produced  in  spring  and  suinmer. 

The  price  paid  for  dressed  squabs 
varíes  with  their  size  and  quality  and 
the  seuson  of  the  year.  The  monthly 
price  per  pound  on  dressed  squabs 
weighing  11  pounds  to  the  dozen, 
which  is  a  fair  average  weight  for 
good  squab  plants,  was  as  follows, 
according  to  the  wholesale  quotations 
in  New  York  in  1926:  January  and 
February,  90  cents;  March  and  April. 

:  May,  70  cents;  June  thr«»u«h 
September,  60  cents ;  October,  70  cents  : 
N'veniber,  75  cents;  December,  80 
cents.  Small  and  dark-skinned  squabs 
t>ring  lowcp  and  extra  large  squabs 
slightly  higher  prices  than  these  qu<> 

t:iti«>lis. 

Squabs  are  fed  by  the  parent  birds 
antú  they  are  niarketed.  They  grow 
very  rapidly  and  attain  more  than 
two-thirds  of  their  mature  weight  in 
four  weeks.  Squabs  at  various  ages 
are  shown  in  Figures  14,  15,  16,  17, 
and  on  the  title  page. 

Squabs  are  marketed  at  from  3  to  4 
weeks  of  age,  before  they  are  able  to 
lea  ve  their  nest.  They  must  be  sold 
at  about  this  age,  as  the  period  during 


Fio.  14. — Squubs  24  houra  oíd 


which  they  are  ready  for  market 
rarely  exceeds  one  week.  Squabs  are 
in  good  market  condition  when  fully 
feathered  under  the  wings,  which  is 
usually  about  the  time  they  begin  to 
leave  their  nests,  and  if  not  marketed 
at  that  time  they  soon  lose  their  baby 
fat,  whüe  their  flesh  begins  to  get 
hard  and  loses  its  especially  desiruble 


character  (figs.  18  and  19).  It  is  said 
that  the  flesh  and  juices  of  the  squab 
at  about  4  weeks  of  age  are  especially 
nourishing. 

Market  squabs  should  be  collected 
from  the  nests  in  the  morning,  before 
the  pigeons  are  fed,  at  which  time  the 
squabs'  crops  are  usuully  empty.  They 
are  usually  killed  in  the  same  manner 


I— — 

Fio.  IS. — Squabs  only  muy  en  daiya  oíd  but 
Bcvcral  times  largiT  t han  wheu  batcbed 

as  poultry,  by  oi>eniug  the  mouth  and 
cutting  the  jugular  vein  in  the  throat 
just  below  the  base  of  the  skull,  after 
which  the  brain  is  usually  pierced. 
In  8ticking,  the  squabs  are  hung  by 
their  legs  on  nails  or  hooks,  with  their 
wings  double  locked.  After  they  are 
stuck  the  feathers  are  plucked  imme- 
diately,  using  a  dull  knife  for  the  pin- 
feathers.  The  appearance  of  the 
dressed  squabs  can  be  improved  by 
Ningeing  the  flesh  over  an  alcohol 
burner.  If  the  crop  contains  any  feed 
it  should  l>e  cut  open  and  thoroughly 
washed.  After  killing  and  picking,  the 
squabs  are  cooled  by  placing  them  in 
cold  water  or  by  hanging  them  in  a 
cool  place. 

Dressed  squabs  should  be  washed, 
cleaned,  and  graded  according  to  size 
and  quality,  as  dark-colored  and 
small  squabs  tend  to  lower  the  price 
paid  for  an  entire  shipment  of  mixed 
squabs.  For  shipment  by  express 
they  are  packed  in  cracked  ice  in  a 
tub  or  box,  with  altérnate  layers  of 
ice  and  squabs.  The  words  "  Dressed 
squabs "  and  the  weight  of  the  ship- 
ment before  the  ice  is  added  should 
be  marked  on  the  box,  as  express 
companies  allow  25  per  cent  off  the 
gross  weight  for  the  ice  packing.  The 
box  or  tub  should  have  holes  in  it 
for  drainage.  Local  express  shipments 
may  sometí  mes  be  made  without  ice 
if  the  squabs  are  thoroughly  cooled 
before  shipment. 
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The  express  charles  on  small  ship- 
ments  of  squabs  reduce  the  proflt  ma- 
terially,  and  it  is  necessary  to  have  a 
good-sized  floek  to  furnish  more  than 
a  dozen  birds  for  market  at  one  time. 
A  local  market  that  will  take  any 
numt>er  of  squabs  is  a  great  aid  to 
tbe  small  producer.  It  usually  pays 
best  to  build  up  a  small  flock  until  it 


Pío.  10. — Two  wcekt  ol<l  and  st  ¡II  gruwing 
rapidly 


ls  large  enoagb  to  make  good-sized 
sbipments.  This,  hmvever,  requlres 
constant  expense  without  any  return 
for  some  time. 

D1SEASES  AND  PARAS1TES 

Tbe  pens  and  yards  wbere  pigeons 
are  conlined  must  be  kept  clean. 
There  is  very  little  chance  of  making 
squnb  production  profltable  unless  tbe 
pigeons  can  be  kept  comparatively  free 
from  diseases  and  insect  parasltes. 
Diseases  and  parasites  shuuld  not  be 
a  serious  matter  in  squab  raising,  how- 
ever,  if  healthy  breeding  stock  is  ob- 
tained  and  if  honses  and  yards  are 
kept  clean  and  careful  attention  is 
given  to  the  birds. 

The  stock  should  be  carefully 
watched  and  any  sick  birds  removed 
from  the  breeding  pens.  If  one  bird 
of  a  pair  is  sick  the  mate  should  also 
be  removed. 

The  house  should  be  kept  dry,  clean, 
well  ventilated,  and  free  from  drafts. 
The  floor  should  be  covered  with  1 
inch  of  sand  or  gravcl,  and  the  manure 
deposited  on  top  of  tbe  sand  should 
be  raked  off  frequeutly.  The  outside 
yards  should  be  kept  clean  either  by 
scraping  the  surface  and  adding  fresh 
sand  or  gravel  or  by  digging  over  the 
solí. 


The  nests,  nest  boxes,  and  pens 
should  be  cleaned  at  regular  intervals, 
but  the  individual  nest  bowls  should 
not  be  cleaned  out  while  Lhey  contain 
eggs  or  squabs.  The  pen  should.  be 
sprayed  with  whitewash  eontaining  a 
little  crude  carbolic  acid,  or  witlr 
some  other  disinfectant,  and  the  nest 
boxes  and  perches  should  In»  examined 
for  mites,  especially  In  hot  weather, 
and  sprayed  with  crude  oil  thinned 
with  kerosene  or  with  a  wood  pre- 
servative  containing  nnthracene  olí. 
If  the  pigeons  have  many  lice  on 
their  l>odles  and  wings  they  should  be 
treated  with  sodium  fluorid,  either  by 
dusting  by  the  pinch  method  or  by 
dipping  in  a  solution.  The  treatment 
of  lice  and  mites  is  discussed  in 
Farmers'  Bulletin  801,  Mites  and  Lice 
on  Poultry.  The  nests  or  nest  pans 
should  be  cleaned  and  the  nesting 
material  removed  as  soon  as  tbe 
squabs  are  marketed  or  lea  ve  the  nest. 

Pigeons  are  subject  to  many  of  ttie 
diseases  which  affect  poultry  and 
may  be  treated  in  the  same  manner. 
Poultry  diseases  are  discussed  in 
Farmers'  IJulletln  1337,  Diseases  of 
Poultry.  Canker  in  the  mouth  and 
throaf,  and  tuberculosis,  which  re- 
sulta in  the  birds'  "going  light,"  are 
the  two  diseases  most  common  among 
pigeons.  They  are  contaglous  and 
their  spread  is  favored  by  insanitary 
conditious,  foul  drinking  or  bathing 


Fio.  17. — Squabs  three  w.cks  oíd.  (Squahs 
fnur  wci-k»  oíd  are  tdiowa  on  cover 
page) 


water,  and  poor  quality  or  klnds  of 
feeds.  Tlie  unfavorable  condltions 
should  be  removed  at  once,  and  potas- 
si  um  permanganate  may  be  added  to 
the  drinking  water,  using  enough 
powder  to  give  the  water  a  light  wine 
color.  Canker  is  a  form  of  bird  por 
or  dlphtherla  (see  Farmers'  Bulletin 
1337,    page   4).    The  canker  sores 
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sliouhl  be  removed  rarefully  with  a 
knife  an<)  the  affected  parts  painted 
with  t indure  of  iodine.  Birds  dead 
or  killed  l>ecause  of  this  disease 
should  l>e  burled  or  burned. 

CAUSES  OF  DEAD  SQUABS 

Dead  squahs  may  l>e  due  to  a 
variety  of  reasons  whieh  bave  been 
discussed  somewhat  tlirougbout  this 
hulletin.  The  cause  of  the  mortallty 
musí  be  found  and  removed  lf  proflt- 


Fio.  18. — Squab  xhowlng  plnfeiithcrH  on 
undereide  of  wing.  Not  quite  oíd  enough 
for  market 


able  resulta  are  to  be  expeded.  Some 
of  the  common  causes  are  extra  males 
or  unmated  plgeons  whieh  are  con- 
rtant  causes  of  fighting  in  the  hreed- 
ing  pena:  coccidiosis  in  the  breeding 
stock;  rats  in  the  house;  and  lack 
of  vital ii y.  whieh  may  be  caused  by 
toe  use  of  dirty  water,  by  poor  quality 
of  feed  or  lack  of  proper  feed,  by 
fllthy  conditions  in  the  pen,  or  by 
carelessness  in  breeding  and  selecting 
the  stock.  Good  results  can  be  ob- 
tained  only  when  the  loft  contains 
selected  mated  breeders  whieh  are 
strong  and  healthy,  when  the  quarters 


are  kept  clean,  and  when  good  feed  is 
properly  fed. 

PRINCIPAL  POINTS 

Begin  With  healthy,  vigorous.  prop- 
erly  mated  breeders.  Good-quality 
foundation  stock  is  very  essential  to 
success. 

Select  and  keep  only  prolifle  breed- 
ers whieh  are  also  good  feeders. 

Feed  a  variety  of  good-quality  hard 
grains,   including   peas   or  peanuts. 


Fio.  19. — Squab  four  weekt»  oíd.  Rt>ady 
for  market  and  fully  f<»athered  under 
the  wing 


Use  small  whole  corn  and  use  only 
grains  that  are  thoroughly  dry. 

The  pigeon  pen  should  be  dry,  well 
ventllated,  and  kept  free  from  rats 
and  ndee.  A  dmible  nest  should  be 
provided  for  each  pair  of  breeders. 

Keep  fresh  drinking  water,  proteded 
to  keep  dirt  out,  before  the  pigeons, 
and  provide  a  sepárate  pan  of  water 
for  bathíng. 

Market  the  squabs  as  soon  as  they 
are  feathered  under  the  wings,  whieh 
is  about  the  time  they  are  able  to  get 
out  of  thelr  nests. 
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THERE  HAS  BEEN  increasing  interest  in  the  produc- 
tion  of  good-quality  squabs  as  a  side  issue  on  farms 
and  in  towns.  Squab  production  as  a  special  business  has 
abo  increased. 

Satisfactory  returns  from  this  enterpríse  depend  on  the 
use  of  suitable  breeding  birds,  selected  for  large  production 
of  quality  squabs,  and  on  good  equipment,  feeds,  and 
markets. 

The  selection  of  the  foundation  stock  requires  special 
care  because  large  production  of  squabs  can  be  obtained 
only  from  well-bred  stock.  The  novice  cannot  determine 
the  age,  sex,  or  breeding  quality  of  pigeons  by  their  appear- 
ance. 

This  bulletin  discusses  the  general  management  of  pigeons 
for  the  production  of  squabs  for  market. 


Imtied  Septcmtwr  1915 
Washington,  D.C.  Revised  Norember  1933 

Slifhtly  rcvtoed  Novetnber  1942 


Digitized  by  Google 


SQUAB  RAISING 


By  Alfred  R.  Lee,  associate  poultry  husbandman,  and  Sheppard  K.  Haynes, 
chief  scientific  aid,  Animal  Husbandry  Divixion,  Bureau  of  Animal  Industry1 
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A SQUAB  is  a  young  pigeon  which  is  marketed  just  before  it  is 
ready  to  leave  the  nest,  usually  at  from  25  to  28  days  of  age, 
when  it  weighs  from  12  to  24  ounces. 

The  increasing  importance  of  the  raising  of  pigeons  for  squab 
production  is  indicated  by  the  growth  of  commercial  pigeon  farms 
and  by  the  increased  interest  in  the  production  of  squabs  of  better 
quality  as  a  side  issue  in  the  farming  sections,  as  well  as  in  towns 
and  cities.  Pigeons  are  raised  in  all  parts  of  the  United  States,  but 
large  squab-producing  plants  ha  ve  been  developed  mainly  in  the 
Northeastern  and  Southeastern  States,  on  the  Pacific  coast,  and  near 
the  larger  cities  of  the  Central  Western  States. 

POSSIBILITIES  IN  SQUAB  RAISING 

With  good  management  squabs  can  be  made  a  profitable  source  of 
income  to  the  farmer,  the  producer  who  has  only  a  small  lot,  or  the 
commercial  pigeon  raiser.  Squab  production  requires  very  little  land 
as  all  breeders  are  kept  confined  in  small  pens  and  houses.  Wherever 
there  is  a  good  market,  prices  received  for  sejuabs  are  usually  high 
enough  to  make  squab  production  retum  a  fair  profit.  The  average 
annual  return  above  feed  cost  varíes  with  squab  prices  and  with 
management,  but  it  can  be  estimated  by  using  local  prices,  allowing 
an  annual  production  of  from  12  to  14  squabs  for  caen  pair  of  breed- 
ers, and  a  feed  consumption  of  from  90  to  100  pounds  per  pair. 
Additional  income  may  often  be  obtained  from  the  sale  of  breeding 
stock,  especially  from  high-producing  flocks.  The  raising  of  pigeons 
makes  a  pleasant  hobby,  and  the  squabs  furnish  choice  meat  for  home 
consumption. 

The  oemand  for  squabs,  especially  in  large  cities,  is  increasing,  and 
they  are  often  used  in  place  of  game  fowl.  The  flesh  of  a  squab 
contains  a  larger  proportion  of  soluble  protein  and  a  smaller  propor- 

1  This  publicatlon  is  a  revisión  of  former  editions  prepared  by  A.  R.  Lee. 
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tion  of  conncctive  tissue  than  pigeon  flesh;  it  is  a  good  source  of 
liquid  protoplasm  and  of  vitaminG,  and  is  relatively  rich  in  phos- 
phorus.  Squab  meat  has  a  fine  texture  and  a  distinct  delicious  flavor, 
is  tender  and  easily  digested,  and  is  especially  desirable  for  invalids 
and  convalescents.    A  squab  also  is  of  desirable  size  for  an  individual 


servmg. 


BREEDS  SUITABLE  FOR  SQUAB  RAISING 


There  are  a  groat  many  breeds  of  pigeons,  but  only  those  used 
extensively  for  squab  production  are  desenbed  in  this  bulletin.  These 
pigeons  are  selected  prirnarily  as  prolific  producers  of  good-sized 
squabs  with  minor  consideration  given  to  selection  for  type  and  color. 
Tne  best  breed  to  use  depends  somewhat  on  the  inarket,  but  the 
greatest  demand  is  for  the  breeds  that  produce  good-sized  squabs 
with  light-colored  skin.  The  King,  Carneau,  Mondaine,  and  gian! 
Homer  are  good  producers  of  squabs  of  this  type,  and  carefully 
selected  stock  of  these  breeds  should  produce  at  least  12  squabs  per 
pair  per  year,  which  should  weigh  froni  14  to  24  ounces  cach,  live 
weight,  at  26  days  of  age. 

Crosses  of  these  and  other  breeds  are  also  used  for  squab  produc- 
tion. The  small,  common  pigeon  t  hat  is  allowed  to  fly  at  wiU  o  o 
many  fanns  has  not  been  selected  for  production  as  it  produces  small 
squabs  of  poor  quality. 

KING 

The  King  is  a  large  pigeon  and  a  ]>rolific  breeder  and  is  one  of  the 
most  popular  squab  producers.  The  standard  weights  of  oíd  and 
young  cocks  are  28  and  26  ounces,  respectively ;  and  of  oíd  and  young 
nens  26  and  24  ounces,  respectively.  The  King  is  a  tight-featherea 
breed  and  has  a  short  and  blocky  body  with  a  deep  keel  and  a  broad 
breast.    The  carriago  should  be  erect,  with  the  tail  carried  horizon- 

taüy  (fig.  1).    The  head  should 


be  moderately  large  with  a  round 
skull;  the  neck  should  be  full. 
Some  well-bred  flocks  of  Kings 
produce  froin  14  to  16  squabs  per 
pair  a  year,  ranging  in  live  weight 
írom  16  to  24  ounces. 

The  Whitc  King  was  produced 
in  the  United  States  about  1891 
by  crossing  the  white  varieties  of 
the  Runt,  Homer,  Maltesc,  and 
Duchess.  The  plumage  of  the 
White  King,  which  is  the  most 
popular  variety,  is  white  through- 
out  all  sections  and  should  he 
tight  and  close-íitting. 
The  Silver  King,  another  popular  variety  of  this  breed  for  squah 
production,  is  not  bred  so  extensively  as  the  White  King.  Other 
varieties  of  Kings  include  the  Blue,  the  Red,  and  the  Yellow,  but 
these  variotios  are  kept  largely  for  exhibition  purposes.  The  different 
varieties  of  the  King  and  other  breeds  of  pigeons  are  similar  in  size 
and  type.  and  they  differ  chiefly  in  color  and  in  head  points. 


KlUl'ltK  1. 


■White  Kinp,  male.  a  very  iwpulur  hrpwi 
for  xjuah  [>ri>'luction. 
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Figure  'i—  Red  Turnean,  malo,  another  popular 
squab  producer. 


CARNKAU 

The  Carneau  originated  in  Franco  and  was  not  bred  in  the  United 
States  until  about  1900.  It  is  a  popular  breed  and  produces  squabs 
wbich  are  almost  as  large  as  those  of  the  King.  The  standard  weights 
for  this  breed  are:  25  and  23  ounces  for  oíd  and  young  cock,  respec- 
tivelv;  and  23  and  22  ounces  for  oíd  and  young  hen.  This  breed 
should  be  tight-feathered.  The 
body  is  short,  compact,  and  full- 
breasted;  the  carriage  is  upright, 
with  the  tnil  just  clearing  the 
gTound.  The  head  is  of  modérate 
size,  with  a  pronounced  rounding 
of  the  top  of  the  skull. 

The  Red  and  the  White  are  the 
most  popular  varietiesof  this  breed, 
the  latter  having  increased  rapidly 
in  popularity  as  a  squab  producer 
in  recent  years.  The  plumage  of 
the  Red  Carneau  should  be  a  deep 
chestnut  red  throughout  (fig.  2), 
with  the  color  penetrating  welí  into 
the  undercolor.  The  plumage  of 
the  White  variety  should  be  white 
in  all  sections.  Other  varieties  of 
the  Carneau  includo  the  Yellow,  the  Black,  and  the  Splashed,  but 
these  are  not  used  extensively  for  squab  production. 

SWISS  MONDAINE 

The  Swiss  Mondaine  was  devoloped  in  the  United  States  from  the 
White  Runt  crossed  with  other  white  varieties  of  pigeons.  There 

is  no  native  breed  of  this  type  in 
Switzerland,  ñor  did  the  breed  origí- 
nate there,  as  the  ñame  implies. 
As  a  squab  producer  the  Swiss 
Mondaine  has  about  the  same 
qualities  and  is  approximately 
the  same  size  as  the  King  but  is 
not  raised  so  extensively.  Many 
ílocks  of  Swiss  Mondaines  have 
been  bred  a  little  larger  than  the 
King  and  produce  slightly  larger 
squabs.  The  Swiss  Mondaine  is 
slightly  longer  and  more  slender 
than  the  King  and  does  not  carry 
its  body  so  erect.  The  head  is  of 
médium  size  and  is  full  in  front 
(fig.  3).  The  standard  weights 
are:  27  and  24  ounces  for  the  oíd 
and  young  cock,  respectively,  and 
24  and  21  ounces  for  the  oíd  and  young  hen.  It  is  a  tight-feathered 
breed  with  clean  legs.  The  plumage  oí  the  White,  which  is  the  only 
standard  variety,  is  white  in  every  section. 


Fiqube  3  —  White  Swiss  Mondaine.  male,  a  good 
aquab  producer  but  not  so  weü  known  as  the 
King. 
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FRENCH  MONDAIN 

Tñe  French  Mondain  is  a  new  breed  which  is  being  used  to  a  very 
limited  extent  for  squab  production  and  is  one  of  the  largcst  breeds, 
the  desired  weights  being  about  29  and  27  ounces  for  the  ola  and  young 

cock,  respectively,  and  about  28 
and  26  ounces  for  the  oíd  and 
young  hen.  This  breed  has  a  short 
body  and  is  especially  deep  and 
broad  breasted.  with  a  compara- 
tively  short  keeí.  There  are  several 
varieties  of  this  breed,  of  which  the 
French  Gros  Mondain  and  French 
Conté  Mondain  are  the  best  known. 
These  varieties  are  of  various  colore, 
the  white  being  most  popular  for 
squab  production  (fig.  4). 

HOMER 


Figure  4.— French  Oros  Mondain,  male,  one  of 
the  laiyest  pigeons  commonly  used  for  squab 
production. 


The  giant  Homer  Is  the  only  type 
of  the  Homer  breed  that  produces 
large  squabs  and  is  the  one  recom- 
mendcd  for  squab  production.  It 
is  usually  a  very  good  breeder  and  is  an  especially  good  feeder, 
having  been  bred  from  the  sinaller  Ilomers  which  are  noted  for  these 
qualities.  The  type  desired  for  squab  production  (íig.  5)  has  a 
broad,  deep  breast,  is  slightly 
longer  and  not  so  compact  and 
blocky  as  the  King.  Desired 
weights  for  mature  cock  and  hen 
are  22  and  20  ounces,  respectively. 
This  breed  is  of  various  colore,  of 
which  bine  is  the  most  popular, 
but  comparatively  little  attention 
has  been  given  to  breeding  Ilomers 
for  uniform  color  except  in  case 
of  the  Bine  Homer.  The  stand- 
ard color  of  the  Bluo  Homer  is  an 
even  shade  of  light  grayish  blue 
in  all  sections  except  the  head, 

neck.  tail,   and  Cnds  of  the  WHISTS,     itoimi  S-Horner.  male.   The  lanrer  types ot 
,  .  i  '  .       i     .  '       Ilomers  are  good  producers  oí  1-pound  squubs. 

which  are  much  darker.  Uther 

types  of  Hornera  include  the  racing,  the  exhibition,  and  the  show 
Homer,  all  of  which  are  much  smaller  birds. 

OTHER  BREEOS 

Other  breeds  kept  to  some  extent  for  squab  production  include  the 
Hungarian,  the  Maltese,  and  the  Runt.  Crosses  of  various  breeds 
are  also  used  for  squab  production.  The  Hungarian  and  the  Maltese 
have  short,  solid  bodies,  long  legs  and  neck,  and  high  tails.  There  are 
several  varieties  of  the  Hungarian,  of  which  the  Black  (fig.  6)  is  the 
most  popular. 
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The  Runt  is  of  Spanish  origin  and  is  one  of  the  largest  pigeons,  the 
oíd  cock  weighing  3  pounds.  Tlie  White  Runt  (íig.  7)  is  the  best 
known  viiriety  but  is  a  very  slow 
breeder. 


Fiui'RK  0.— Hlark  ilungarian,  mulé, a  fair  squab 
producer  but  bred  more  (or  exhíbition. 


SELECTING  BREEDERS 

One  of  the  essentials  of  success 
in  squab  raising  is  good  breeding 
stock.  It  is  ad  \  i  sable  to  buy  pigeons 
from  careful  breeders  who  keep  ac- 
curate  records  of  the  production 
and  weights  of  their  squabs  and 
who  are  willing  to  guara ntee  both 
the  age  and  sex  of  their  stock.  It 
is  difficult  for  the  buyer  to  deter- 
mine either  the  age  or  the  sex  of 
pigeons,  and  many  failures  in  squab 
raising  nave  been  due  to  the  prospec- 
tive  producer's  obtaining  oíd  pigeons 
which  are  past  their  period  of  use- 
fulness  or  to  his  having  a  surplus 
of  male  birds. 

Young  pigeons  that  are  ncarlv  ready  to  begin  breeding  or  young 
mated  pairs  should  be  purchased.   Breeds  kept  for  squab  production 

are  usuallv  mated  at  irom  6  to  8 
months  of  age.  The  best  results 
are  obtained  if  the  youns:  birds  are 
not  allowed  to  breed  un  til  they  are 
of  good  size  and  well-matured. 
Pigeons  continué  to  breed  well  for 
several  years  and  are  kept  as  long 
as  they  produce  the  desired  number 
of  squabs.  As  a  rule,  it  rarely  pays 
to  keep  breeders  more  than  5  years. 

Squabs  hatched  in  April,  Mav, 
and  June  make  good  breeders.  As 
market  priccs  are  comparatively 
low  in  those  months,  itis  better  to 
market  the  first  4or5sets  of  squabs 
produced  by  young  pairs  and  save 
only  thosejfromolder  oirds  for  breed- 
úig.  A  fish  net  with  a  short  handle  is  very  useful  for  catching  pigeons. 

MATING 

Pigeons  mate  in  pairs  and  usually  remain  with  their  mates  for  life. 
Only  mated  birds  should  be  allowed  in  a  pen  as  unmated  pigeons, 
especially  males,  créate  a  lot  of  disturbance  by  fighting  and  breaking 
up  nests  of  working  pairs. 

It  is  difficult  to  custinguish  sexes  when  birds  are  only  a  few  months 
oíd,  but  as  the  pigeons  grow  older  and  begin  to  mate  at  about  6 
months  of  age,  the  male  wül  be  noticed  driving  the  hen.  The  female 
js  usually  somewhat  smaller  and  not  so  coarso  as  the  male,  especially 
in  the  head  and  neck,  and  is  not  so  aggressive  as  the  male.  The  male 
struts  about  with  a  louder  cooing  and  often  drags  his  tail  on  the 


Fifint  7.— White  Runt.  male.  the  largest  varicty 
ot  pigeona  but  rarely  kept  for  squab  production. 
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CTOiind,  while  the  female  rarely  struts  and  usually  holds  hor  body  more 
norizontally  than  the  male.  The  pelvic  bones,  which  are  cióse 
together  in  the  male,  are  spread  further  apart  in  the  female  after  she 
begins  to  lay.  The  female  also  has  a  tendency  to  waddle  when  walking 
and  usually  holds  her  tail  higher  than  the  male. 

Two  methods  of  mating  may  be  practiced:  Natural  and  forced, 
either  of  which  will  give  good  results.  In  natural  mating  the  unmated 
birds  are  kept  in  a  pen  and  allowed  to  select  their  own  mates,  which  is 
indicated  by  the  male  billing  with  and  dríving  the  female.  If  they 
select  closely  related  mates,  as  shown  by  the  nest  bands,  the  pair 
should  be  broken  up  and  allowed  to  choose  other  mates.  The  birds  of 
each  pair  are  banded  with  colored  leg  bands  having  the  same  number. 
Forced  matings  are  made  by  confining  the  desired  male  and  female  in  a 
compartment  with  fecd  and  water  for  from  1  to  2  weeks.  Then  when 
the  pair  is  well  mated  the  birds  are  banded  and  placed  in  the  breeding 


Fiuurk  8.— Double  nest  boxes  with  wire  fronts.  These  nests  may  also  be  used  as  mating  ooops. 


pen.  The  nest  boxes  may  be  closed  and  used  for  mating  coons  bv 
placing  wire  f raines  across  the  fronts  (fig.  8).  After  a  pen  is  fillea  with 
mated  birds  it  is  best  not  to  disturb  them  by  making  changes  unless 
one  is  obliged  to  do  so  as  new  birds  are  likely  to  fight  and  may  break 
up  the  nests  of  the  other  pairs.  In  some  cases  it  may  be  advisable  to 
break  up  matings  and  remate  certain  birds,  such  as  young  male  birds 
and  older,  good-producing  females. 

Careful  selection  and  mating  of  the  breeding  stock  and  constant 
culling  are  essential  in  building  up  a  profitable  flock  of  squab  producers. 
Good  breeders  should  produce  annually  at  least  12  squabs  per  pair, 
weighing  from  12  to  24  ounces,  depending  on  the  breed.  Pigeons  that 
are  poor  producers  or  those  that  do  not  approach  the  standard  for 
color,  size,  and  type  of  the  breed  should  be  culled.  Matings  should  be 
made  to  increase  vigor  and  to  make  the  stock  more  prolific;  also  to 
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increase  the  size  of  the  squabs.  Since  unusually  large  birds  are  likely  to 
be  poor  breeders,  care  should  be  taken  not  to  place  too  much  emphasis 
on  size.  Records  of  mating,  production,  and  rearing  should  be  kept, 
and  squabs  for  breeding  should  be  saved  from  the  best  breeders. 

Continued  cióse  inbreeding  is  not  a  desirable  practice  for  the  average 
squab  raiser.  Inbreeding,  however,  tends  to  fix  good  as  well  as 
undesirable  characters,  making  it  a  means  of  either  great  improvement 
or  marked  deteriora tion,  depending  on  how  carefufly  the  matings  are 
made.  Intensifying  good  blood  lines  by  breeding  within  certain  fami- 
lies  without  inbreeding  too  closelv  is  desirable  in  improving  production. 
Care  should  be  taken  not  to  make  radical  changes  in  introducing  new 
blood  into  well-established  fainilies. 

The  use  of  puré  breeds,  bred  for  squab  production,  rather  than  the 
crossing  of  breeds,  is  advised  for  the  production  of  squabs  for  market. 
Other  principies  of  breeding,.  which  also  apply  to  pigeons,  are  discussed 
in  Farmers'  Bulletin  1167,  Essentials  of  Animal  Breeding. 

A  simple  but  accurate  system  of  records,  showing  the  band  numbers 
of  each  pair,  should  be  kept  for  each  pen.  When  they  are  7  to  10  days 
oíd  the  squabs  saved  for  breeders  should  be  banded  with  numbered 
seamless  bands,  commonly  made  of  aluminum.  In  addition  to  these 
bands  colored  bands,  commonly  made  of  celluloid,  numbered  in 
duplicate,  are  put  on  each  pair  when  the  birds  are  mated,  thus  making 
it  easy  to  keep  their  records.  Careful  records  should  be  kept  of  the 
production  of  the  birds  and  of  the  costs  of  the  business.  A  card  should 
te  tacked  on  each  nest  showing  the  band  number  of  the  parents,  the 
date  the  eggs  are  laid,  the  date  of  hatch,  the  nest  bands,  weight,  and 
disposition  of  the  squabs.  When  the  squabs  are  removed  these  data 
are  transferred  to  pennanent  records. 

HATCHING  AND  REARING  SQUABS 

The  period  of  incubation  of  pigeon  eggs  is  17  days.  The  hen 
pigeon  usually  lays  one  egg,  skips  a  day,  and  then  lays  again.  If 
more  than  two  eggs  are  laid  it  is  advisable  to  remove  the  extra  ones, 
as  a  pair  of  pigeons  can  raise  only  two  good  squabs  at  one  time. 
The  second  egg  usually  hatches  a  day  after  the  first.  The  smaller 
equab  in  the  nest  is  likely  to  be  the  female,  so  when  saving  for  breeders 
do  not  save  only  the  larger  squabs  from  the  nest  as  this  will  give  a 
much  larger  percentage  of  males  among  the  young  breeders.  Both 
parents  build  the  nest  and  take  turns  sitting  on  the  eggs  and  feeding 
the  young  until  they  are  marketed  or  un  til  they  are  a  ble  to  take  care 
of  themselves.  The  hen  often  lays  another  setting  of  eggs  when  the 
squabs  are  from  2  to  3  weeks  of  age  and  leaves  the  feeding  of  the 
8C|iiabs  from  then  on  largely  to  the  male.  Double  nests  are  pro- 
vided  for  each  pair  to  discourage  the  hen  from  laying  again  in  the 
same  nest  with  the  squabs  since  she  would  be  disturbed  by  them 
during  the  incubation  period. 

Squabs  are  reared  and  fed  by  both  of  the  parent  birds  on  a  thick, 
creamy  mixture  called  pigeon  milk,  produced  in  the  crops  of  the 
pigeons.  Pigeons  usually  feed  their  squabs  shortly  after  they  them- 
selves are  fea  and  should  not  be  disturbed  at  that  time.  Care  should 
always  be  taken  not  to  frighten  pigeons,  and  squabs  should  not  be 
disturbed  any  more  than  is  necessary.    In  case  a  squab  dies  during 
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the  first  weck  or  10  days,  another  single  squab  may  be  placed  in  the 
nest,  provided  the  two  are  about  the  same  size.  This  procedure  gives 
the  pigeons  without  squabs  a  chance  to  begin  producing  again  sooner 
than  they  would  otherwise.  It  requires  from  24  to  30  days  for  a 
squab  to  reach  market  age,  the  time  varying  with  the  size  of  the  brced. 

Squabs  which  are  to  be  saved  for  breeders  should  remain  in  the  pen 
with  the  parent  birds  until  they  are  from  7  to  8  weeks  of  age  so  that 
they  can  learn  to  eat  and  take  care  of  themselves.  Thev  should  be 
removed  at  this  age  as  they  are  likely  to  disturb  the  breeders  if  left  in 
the  pen  too  long. 

Tf  the  parent  birds  become  sick  or  die,  the  young  birds  may  be 
fed  by  hand  provided  they  are  at  least  a  week  oíd.  Only  the  smaller 
grains  are  used  for  hand  feeding  until  the  squabs  are  3  weeks  oíd. 
They  should  be  fed  at  least  2  and  preferably  3  times  a  dav  on  grain 
that  has  been  soaked  for  about  8  hours.  It  is  droppeá  into  the 
squab's  mouth.    Enough  feed  is  given  to  fill  but  not  to  stuff  the  crop. 

The  production  of  squabs  is  greatest  in  the  spring  and  early  part  of 
the  summer  and  reaches  the  low  point  in  the  falí  and  early  in  the 
winter.  Mature  pigeons  usually  molt  late  in  the  summer  and  early 
in  the  fall  and  need  special  oare  during  this  period.  A  small  quantitv 
of  hempseed  is  often  mcluded  in  the  ration  during  the  molting  period. 
Squabs  produced  during  this  period  usually  are  not  so  good  for 
breeding  as  those  produced  during  the  rest  of  the  year. 

FEEDING 

The  feeding  of  pigeons  diífers  radically  from  the  feeding  of  other 
poultry.  The  pigeons  are  not  fed  any  mash  or  green  feed  but  are 
fed  a  ration  of  whole  grains.  They  do  not  produce  well  on  the 
ordinary  scratch  mixture  used  for  chickcns,  as  this  feed  is  low  in 
protein!  From  13  to  15  percent  of  protein  is  necessary  for  good 
growth  of  squabs.  A  hieh  protein  grain,  such  as  cowpeas,  field  peas, 
or  peanuts,  must  be  used  in  order  to  get  the  desired  protein  content 
in  the  ration.  As  the  grains  of  high  protein  content  are  the  most 
expensive  ingrediente  in  the  ration,  it  is  advisable  to  use  only  as 
much  as  is  needed  for  good  growth. 

A  good  pigeon  feed  usually  contains  from  13  to  15  percent  protein, 
00  to  70  percent  carbohydrates,  2  to  5  percent  fat,  and  not  more  than  5 
percent  fiber.  The  minerals  are  fed  in  a  sepárate  mixture.  The  grains 
furnish  plenty  of  vitamin  B,  and  yellow  cora  contains  considerable 
vitamin  A.  Peas  are  a  good  source  of  vitamins  A  and  B  and  contain 
some  vitamins  E  and  G,  which  add  to  their  valué  as  pigeon  feeds. 

Proteins  are  used  to  build  up  and  repair  flesh  tissue  and  are  very 
essential  to  the  production  of  large  squabs  of  good  quality.  Carbo- 
hydrates and  fats  furnish  the  energy  requirements "and  supply 
material  for  the  formation  of  fat.  Pigeons  do  not  utilize  fiber  to 
advantage,  and  the  fiber  content  should  be  kept  down  to  about  5 
percent.  Minerals  are  needed  for  good  bone  growth,  for  proper 
balance  of  the  blood,  and  for  the  formation  of  eggshells.  Common 
salt  and  such  elements  as  calcium  and  phosphorus  are  usually  deficient 
in  the  grain  ration  and  should  always  be  supplied  by  the  use  of  a 
special  mineral  mixture. 

Feeds  such  as  soft  corn  and  soft  wheat  are  much  lower  in  digestible 
nutrients  than  hard  corn  or  hard  wheat.  Soft  grains  not  only  contain 
less  feed  nutrients  but  are  likely  to  cause  bad  results  in  the  feeding  of 
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squabs.  Good,  hard,  thoroughly  dried  grains  are  much  to  be  pre- 
ferred.  Cracked  grains  absorb  more  moisturo  and  spoil  more  readily 
than  the  whole  grains,  and  they  are  not  generally  used  for  pigeon  feed- 
ing. All  pigeon  feed  should  be  kept  in  a  dry  place,  free  from  weevil 
infesta tion.  To  produce  good-sized  squabs  it  is  necessary  to  feed 
grains  tbat  pigeons  liko  and  will  eat  freely. 

The  selection  of  the  grains  to  use  in  a  pigeon  ration  is  influenced 
by  the  price  and  availabüity  of  the  grains  and  by  the  results  that  have 
been  obtained  in  feeding  pigeons.  Corn,  kafir,  peas,  and  wheat  are 
the  grains  most  commonly  used. 

A  good  pigeon  feed  may  be  made  up  as  follows: 


Por/*. 
bff  ueight 

Whole  yellow  corn    35 

Kafir  or  milo   20 

Cowpeas   .-  20 

Hard  red  wheat.    ló 


Part». 
bp  u  eight 

Oat  croata   5 

Hcmpseed   5 


Total   100 


This  feed  contains  about  13.4  percent  crude  protein,  70  percent 
carbohydrates,  3.1  percent  crude  fiber,  and  4.1  percent  fat.  The 
cora  in  this  feed  may  be  reduced  to  25  parts  during  the  summer 
months.  A  simpler  ration  could  be  made  up  by  omitting  the  oat 
groats  and  the  hempseed. 

Corn  is  one  of  the  best  feeds  for  pigeons  and  is  the  basis  of  all 
rations  used  for  this  purpose.  Yellow  corn  is  the  principal  source  of 
vitamin  A  in  the  pigeon  diet;  white  corn  should  never  be  used  as  it  is 
deficient  in  this  vitamin.  Either  the  ílint  corn  or  the  smaller  kcrnels 
of  yellow-dent  corn  are  the  best  for  pigeons.  Cuban  and  Argentino 
flint  corn  aro  oftcn  used  in  pigeon  rations  because  of  their  low  mois- 
ture  content.  Soft  corn  should  not  be  used,  and  cracked  corn,  unless 
freshly  cracked,  is  not  so  good  as  whole  corn. 

Kafir  and  milo  are  hard,  dry  grains,  similar  in  composition,  and  are 
£ood  feeds  for  pigeons.  These  grains  lack  vitamin  A,  which  is  found 
m  yellow  corn,  but  they  are  good  grains  to  feed  with  corn.  Com  and 
kafir  usually  constitute  more  than  50  percent  of  the  pigeon  ration. 

¿Vil  pigeon  rations  contain  about  20  percent  of  a  high-protein  seed 
to  bring  the  protein  content  up  to  the  desired  level.  Field  or  Canadá 
peas  have  been  most  commonly  used  for  this  purpose,  as  they  are 
greatly  relished  by  pigeons,  and  they  help  to  produce  nice,  plump 
squabs.  In  many  sections  these  peas  are  relatively  high  in  price  and 
are  being  replaced  by  cheaper  peas,  especially  the  smaller  varieties 
of  cowpeas.  The  Brabham  and  Whippoorwill  cowpeas  are  very  good 
varieties  for  this  purpose;  and  a  mixture  of  several  varieties  of  cow- 
peas, cailed  soutnern  peas,  is  giving  good  results.  The  difFerent 
varieties  of  cowpeas  are  similar  in  analysis  to  field  peas  and  are  also 
good  sources  of  vitamin  A. 

Other  high-protein  grains  used  for  feeding  pigeons  for  squab  produc- 
tion  include  ordinary  garden  peas  and  peanut  kernels.  These  peas 
are  good  substitutes  for  field  peas  but  are  usually  higher  in  price. 
Peanut  kernels  are  high  in  oil  or  fat  and  do  not  keep  so  well  as  peas. 
Peanuts  are  somewhat  laxative  and  give  best  results  in  rations  con- 
taining  5  to  10  percent  of  rice.  Half  of  the  peas  in  the  ration  may  be 
replaced  with  peanuts  to  advantage  whenever  peanuts  are  cheaper 
than  peas. 
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Soybeans  are  sometimes  used  but  are  not  relished  by  pigeons;  they 
contain  less  vitamin  A  than  peas.  It  is  advisable  to  change  tbe 
ration  gradually  in  making  use  of  another  high-protein  seed,  and  it 
may  be  necessary  to  let  the  pigeons  get  hungry  before  they  will  eat 
the  new  feed. 

Wheat  generally  makes  up  from  10  to  25  percent  of  most  pigeon 
rations.  Hard,  red  whcat  is  considered  a  better  feed  for  pigeons  than 
soft  whoat.  When  a  soft  wheat  is  used,  from  5  to  10  percent  of  rice 
is  generally  included  in  the  ration.  Not  more  than  25  percent  of 
wheat  should  be  included  in  a  pigeon  ration,  and  only  a  good  grade 
should  be  fed. 

Hulled  oats  are  sometimes  used  to  make  up  from  10  to  15  percent 
of  the  ration  and  are  a  good  pigeon  feed  for  squab  production.  The 
nutrients  supplied  by  alí  thesc  grains  are  shown  in  table  1 . 


Tablb  1. — Average  composüion  of  pigeon  feeds 


Feed 

■ 

Asli 

Crmle 
protein 

Cnvlc  ,^'<r<>^n- 
m ' '     i  íriie 
1  cxiruct 

Fal  or 

oximel 

Cera 

Ptrctnt 

Prrctnt 

J'ncent 

l'ftcfnt 

Prrrrnt 

PtTcent 

Dont    

12.  y 

1.3 

y.;i 

l.tí 

70.3 

4  3 

FÜDt   

12.2 

1.3 

10.  r. 

1.0 

70  2 

4.7 

Soft    

30.  i¡ 

1.0 

7.4 

1.  2 

«l.  0 

3.8 

Cownons 

0.  H 

3.6 

23.  s 

4.  1 

57.  1 

1.4 

Fiel» i  j>cus  (Cunn.in)   

9  2 

3.4 

22.  !» 

5.6 

57.8 

1.  1 

Flaxsonl    

y.  2 

4  3 

22.  li 

7. 1 

23  2 

33.  7 

11.8 

3.0 

20.  t> 

4.4 

53.6 

1.6 

7  (i 

.r..  '.i 

•2-2.  y 

lH.  ♦> 

1H.  4 

26. 

Kafir  

y  i 

1  ri 

11  1 

2.1 

72  r, 

J.I 

Millet   

11 1  ,v 
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A  small  proportion  of  other  secds  and  grains  is  often  used  in  pigeon 
rations  to  add  variety.  Many  kinds  are  relished  by  pigeons  and  add 
desirable  vitamins  to  the  diet.  Hempseed  is  lúgh  in  fat  and  seems 
to  be  a  good  feed  to  use  during  the  molting  period.  Pigeons  are 
very  fond  of  hempseed,  but  only  from  5  to  10  percent  of  this  seed 
is  used  in  the  ration  because  of  íts  high  fat  contént  and  cost. 

Millet,  buckwheat,  rice,  rape,  and  vetch  are  all  good  feeds,  but 
onlv  about  5  percent  of  any  one  of  these  is  generally  used  in  a  pigeon 
ration.  Vetch  seed  is  greatly  relished  by  pigeons  and  is  a  favorite 
seed  for  feeding  racing  birds,  but  is  usually  too  expensive  for  squab 
production. 

Commercial  mixed  pigeon  feeds  are  used  extensively  in  feeding 
pigeons,  especially  if  only  a  small  ílock  is  kept.  The  quality  of  these 
feeds  is  usually  good,  and  it  is  easier  to  buy  them  for  a  small  flock 
than  to  mix  the  ration  at  home,  on  account  of  the  number  of  grains 
needed.  Dealers  often  handle  2  or  3  grades  of  feeds.  It  usually 
pays,  however,  to  get  the  best  which  contains  a  considerable  quantity 
of  peas,  while  the  cheaper  grades  have  few  if  any  peas  in  them.  The 
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fat,  rrudc  protein,  earbohvdrate,  and  fiber  analyses  of  these  commer- 
cial  feeds  are  marked  on  the  bags. 

A  suitable  mineral  mixture  is  an  essential  part  of  the  pigeon's 
diet,  as  all  the  grains  and  seeds  commonly  fed  are  low  in  minerals. 
A  mixture  of  various  minerals,  eonsisting  of  grit,  oyster  shell,  lime- 
stone,  salt,  and  other  minerals,  is  kept  before  the  pigeons  all  the  time. 
Limestone  or  granite  grits  are  used,  the  limestone  grit  serving  as 
a  source  of  lime  and  as  a  grinder,  while  the  granite  grit  provides 
only  the  grinding  material.  Crushed  oyster  shell  (médium  size)  pro- 
vides lime  (calcium)  used  in  the  formatlon  of  the  egg  shells  and  bone. 
Salt  is  essential  in  the  diet  and  should  make  up  from  3  to  5  perccnt 
of  the  mineral  mixture.  Bone  meal  supplies  both  calcium  and 
phosphorus.  About  10  percent  of  medium-sized  hardwood  charcoal 
is  used  and  is  considered  of  valué  for  absorbíng  gases.  A  product, 
such  as  Venctian  red,  containing  iron  is  usually  included. 

A  mineral  mixture  containing  these  products  may  be  made  as 
follows: 

40  percent  medium-sized  érushed  oyster  shell. 

35  percent  limestone  or  granite  grit. 

10  percent  medium-sized  hardwood  charcoal. 

5  percent  ground  hone. 

5  percent  ground  limestone. 

4  percent  salt. 

1  percent  Venetian  red. 

The  mineral  mixture  is  usually  kept  slightly  moist  and  is  kept 
before  the  pigeons  in  a  hopper  or  open  pan. 

A  constant  supply  of  clean,  fresh  arinking  water  should  be  provided. 
If  fountains  are  used,  they  should  be  constructed  so  that  the  pigeons 
can  drink  out  of  them  but  not  bathe  in  the  water.  The  use  of  running 
water,  which  the  pigeons  may  use  for  both  drinking  and  bathing,  is 
very  desirable. 

In  feeding  pigeons  either  a  self-feeder  or  hopper  may  be  used,  or 
the  errains  may  be  fed  by  hand  2  or  3  times  daily.  The  use  of  the 
self-ieeder  saves  labor  and  provides  ampie  quantities  of  feed  at  all 
times,  but  feed  left  in  the  pen  tends  to  attract  mice.  Since  pigeons 
will  pick  out  certain  favorite  grains  it  is  advisable  to  put  only  about 
1  day's  supply  of  grain  in  the  hopper  at  one  time.  The  hopper  should 
be  fiíled  only  partially  and  be  so  constructed  that  the  birds  cannot 
waste  the  feed.  In  feeding  the  grains  by  hand  the  quantity  should 
be  limited  to  that  which  the  birds  will  clean  up  within  an  hour.  Grain 
is  fed  either  on  the  floor  or  in  open  troughs,  the  latter  method  being 
more  sanitary.  Grain  not  eaten  and  left  on  the  floor  may  spoil,  and 
spoiled  grain  eaten  by  the  pigeons  will  lead  to  diarrhea  or  more  serious 
troubles. 

The  quantity  of  feed  a  given  number  of  breeders  will  eat  depends  on 
the  weather,  on  their  appetite  and  size,  and  on  the  number  of  squabs 
in  the  nests.  Pigeons  consume  more  feed  in  cold  than  in  warm 
weather  and  need  more  grain  when  they  are  feeding  squabs.  A  pair 
of  good  producing  Kings,  or  breeds  of  that  size,  will  eat  about  100 
pounds  of  grain  m  1  year;  smaller  breeds  will  consume  about  10 
pounds  less,  and  larger  breeds  10  to  15  pounds  more.    On  this  basis 


each  day.  lt  takes  from  7  to  8  pounds  of  feed  to  produce  1  pound 
of  squab. 
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MANURE 

Dry  pigeon  manure  may  be  sold  for  fertilizer  to  market  gardeners, 
fruit  growers,  and  florists  in  some  localities  at  a  good  price,  but  it  is 
more  eommonly  used  at  home.  As  it  is  rather  rich  it  has  considerable 
valué  as  a  fertilizer  and  should  be  mLxed  with  dry  dirt  or  some  fiüing 
material  before  it  is  used.  It  used  to  be  sold  to  tanners,  but  artificial 
preparations  have  largely  replaced  manure  for  tanning. 

PIGEON  HOUSES  AND  EQUIPMENT 

For  southern  or  mild  sections  of  the  country  an  open-front  house 
with  plenty  of  ventilation  is  desirable,  while  for  the  colder  sections  a 
closed -front  type  is  more  desirable.  The  house  should  face  south  and 
be  located  on  soil  which  does  not  hold  puddles  and  otherwise  drains 
well.    A  pigeon  house  should  be  made  so  that  it  will  provide  fresh  air, 


Fio  che  9.— A  4-pen  pigeon  house.   Thls  buildlni?  Is  16  by  40  íect  and  accominodates  almut  120  pairs 


sunlight,  and  space  enough  to  keep  the  pigeons  comfortable.  The 
more  sunlight  m  the  house  the  better,  as  it  helps  to  dry  out  the 
moisture  and  also  helps  to  keep  the  building  sanitary.  The  house 
must  be  free  from  drafts,  and  all  walls  except  the  front  should  be 
tight. 

The  shed-roof  house  is  one  of  the  simplest  and  cheapest  types  to 
build  and  should  be  about  6  feet  high  in  the  rear  and  7  to  8  feet  in  the 
front  (fig.  9).  An  18-  to  24-inch  projection  or  hood  may  be  built  on 
the  front  of  the  house  for  protection  against  storms  (fíg.  10).  The 
depth  of  the  house  depends  on  the  number  of  breeders  in  each  pen  and 
whether  or  not  a  sepárate  aisle  is  included  in  the  house.  If  the  build- 
ing contains  more  than  5  pens,  a  3-foot  aisle  in  the  rear  of  the  building 
is  advisable  to  allow  the  use  of  a  wheelbarrow  for  feeding  and  cleaning 
and  to  permit  en  trance  into  any  pen  without  disturbing  the  birds  in 
other  pens.  Such  a  building  may  be  15  feet  deep,  with  solid  partitions 
every  8  feet  apart,  allowing  pens  8  by  12  feet,  each  of  which  wifl 
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house  from  25  to  30  poirs.  This  makes  a  desirable  unit  for  keeping 
records  of  breeders.  It  is  difficult  to  keep  accurate  records  in  a  larger 
unit  i  han  the  one  just  mentioned. 

The  house  may  be  made  any  length  desired,  depending  usually  on 
the  number  of  pigcons  to  be  housed.  From  VA  to  5  square  feet  of  floor 
space  should  be  allowed  for  each  pair  of  pigeons,  depending  on  the  size 
of  the  breed.    It  is  poor  economy  to  crowd  the  pens. 

If  no  aisle  is  to  be  put  in,  the  house  may  be  made  about  12  feet 
deep.  Every  other  partition  may  be  made  of  wire;  this  practice 
makes  the  house  oheaper  and  the  pens  lighter.  The  nests  are  usually 
placed  against  the  sohd  sides  of  each  pen. 

Other  types  of  houses  are  used  with  good  results  for  squab  produc- 
tion.  Details  of  the  construction  of  houses  are  given  in  Farmers' 
Bulletin  1554,  Poultry  Houses  and  Fixtures.  Pigeon  houses  are 
usually  built  of  wood  and  are  of  about  the  same  style  of  construction 
as  poultry  houses,  except  that  pigeon  houses  usually  are  not  built  so 


Fic.l-rk  10  — A  2-pen  back-yard  pigeon  house.   This  building  is  12  by  10  feet  and  has  a  caj»acity  of  about 

50  iwirs. 


deep.  Costs  of  buildings  vary  with  difTerent  conditions  and  must  be 
estimated  from  local  prices.  The  shed-roof,  2-pen,  12-  by  16-foot 
house  and  fly,  with  a  capacity  of  50  to  60  paira,  shown  in  figure  10, 
cost  in  Washington,  D.C.,  in  1932,  $60  for  material,  or  about  $1  for 
each  pair  of  breeders. 

Artificial  heat  is  used  to  some  extent  in  pigeon  houses  in  the  North. 
Enough  heat  to  keep  the  house  dry  and  comfortable  (about  40°  F.) 
tends  to  increase  squab  production  during  the  winter  months.  Good 
ventilation  must  always  De  provided.  If  double  or  insulated  walls  are 
built  they  must  be  so  arranged  that  they  will  not  harbor  rats.  Well- 
built  houses,  in  which  the  birds  can  be  kept  comfortable  in  cold  weather 
(fig.  11),  help  to  increase  winter  squab  production,  and  it  is  during  this 
season  that  the  squabs  bring  the  highest  prices.  Artificial  lights  are 
being  tried  in  pigeon  houses  to  determine  whether  they  will  increase 
winter  squab  production. 
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Pigeon  houses  should  be  so  constructed  that  thev  can  easily  be 
kept  free  from  rats.  This  may  be  accomplished  by  buikting  the  house 
from  12  to  18  inches  above  the  ground,  using  board  floors,  and  board- 


Fiouke  11.— IIi|>-roof  piReon  house  (used  iii  New  Jersey). 


ing  up  the  space  between  the  ground  and  the  íloor,  but  leaving  sinall 
doors  or  openings  for  ventilation  and  for  cats  and  dogs  to  get  nnder 
the  house.  Concrete  makes  a  very  good  foundation  and  floor  for  a 
pigeon  house  as  it  will  keep  rats  out  but  should  be  covered  with  1  or  2 
inches  of  sand.  A  concrete  floor  should  be  built  from  4  to  8  inches 
above  the  outside  ground  level  and  over  a  porous  filler  of  cinders  or 
coarse  gravel  so  that  it  will  be  free  from  ground  dampness. 

The  interior  fittings  consist  of  a  double  nest  for  each  pair  of  breeders, 
nest  bowls,  and  feed  hopper.  Double  nests  are  necessary  as  the 
female  pigeon  will  usually  lay  again  before  the  squabs  are  oíd  enough 
to  leave  the  nests.  The  nests  are  built  in  series  4  or  5  tiers  high.  All 
interior  equipment  should  be  as  simple  as  possible  to  keep  costs  low 
and  to  facilitate  cleaning. 

Nest  compartments  may  be  15  inches  high,  19  inches  wide,  and  25 
inches  lon^j.  When  the  compartments  are  divided  into  two  nests,  as 
shown  in  ñgure  12,  these  dimensions  pernút  each  nest  to  be  12  inches 
square  and  15  inches  high,  inside  measurements.  There  is  a  6-inch 
landing  board  in  the  front  of  each  double  nest,  with.  every  other  nest 
partition  extending  to  the  front  edge  of  this  board.  The  5-inch  ver- 
tical board  shown  in  the  front  of  the  nest  keeps  the  nesting  material 
and  the  squabs  from  falling  out.  Each  section  is  built  on  cleats  so 
that  it  can  be  easily  removed  for  cleaning.  Nest  bowls,  which  make 
the  nests  more  sanitary  and  save  nesting  material,  are  used  on  many 
farms,  but  these  are  not  absolutely  necessary.  A  more  expensive  type 
of  nest  with  wire  fronts  and  a  6-inch  hinged  landing  board  is  shown 
in  figure  8.  This  is  12  by  14  inches  and  pro  vides  good  protection  for 
the  squabs.  Closing  the  opening  pernuts  the  nest  to  be  used  for 
mating  the  birds.  Inexpensive  nests  may  be  made  of  egg  or  orange 
crates  by  adding  a  6-inch  landing  platform,  extending  partitions  at 
the  end  of  each  crate,  and  making  a  5-inch  strip  on  the  front  of  the 
nests. 

Hoppers  and  feed  troughs  should  be  good  sized  and  so  constructed 
that  the  pigeons  cannot  waste  the  grain.  . 
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Tobacco  «tenis,  longleaf  pine  needles,  straw,  and  hay  are  áU  used 
for  nesting  material.  If  nest  bowls  are  used,  nesting  material  is  not 
so  necessary  but  some  material  is  generally  provided.  The  nesting 
material  may  be  kept  in  a  crate  or  raek  in  one  córner  of  the  pen  to 
preven  t  waste. 

Pigeons  are  kept  eonfinod  by  the  use  of  a  wiro-oovored  outside  fly 
oryard  on  the  south  side  of  the  house.  For  each  pen  this  fly  sliould 
be  from  6  to  7  feet  high,  18  to  21  feet  long,  and  of  the  same  width  as 
the  pen.  One-ineh-mesli  wire  is  best  for  covering  the  fly  as  it  keeps 
ont  sparrows  and  rats.  lt  is  necessary  to  ex  tona  the  wire  12  inches 
into  the  ground,  making  a  right  angle  bend  of  12  to  18  inches  at  the 
bottom  nway  from  tlio  pen  to  keep  out  rats.  A  covoring  of  from  3  to 
4  inches  of  sand  or  gravel  makos  an  ideal  (loor  for  the  outside  pen,  as 
this  drains  freely  and  is  easily  cleaned.    Boards  on  wliich  the  pigeons 


Fn;rne  12. — Open-fmnt  douhle  nests  with  6-inch  hctanl  iu  íront.  Nests  raade  oí  egfc  crates  are  shown  at 

the  riela. 


can  light  should  be  placed  at  the  l>ottom  of  the  pigeon  hole  unless  the 
opening  extends  to  the  íloor.  Kunning  boards  about  8  inches  wide 
are  placed  on  the  side  of  the  pon,  as  shown  in  ligure  13. 

Bathing  facilities  should  (>e  provided  in  the  yarda  so  thal  Iho 
pigeons  can  bathe  dailv.  A  long  trough  for  both  wateiing  and  bath- 
ing is  shown  in  figure  13.  The  trough  is  5  inches  dcen  by  2  feet  wide, 
oxtends  the  width  of  the  fly,  and  has  a  drain  in  the  lower  ond.  The 
water  in  the  trough  should  be  changed  t\vioe  a  day.  Water  for  bath- 
ing helps  to  keep  the  pigeons  in  good  health  and  fice  from  insect 
pests.  A  galvanized-iron  pan  about  .5  inches  deep  and  from  15  to  20 
inches  in  diameter  makes  a  good  bath  pan  (íig.  10).  The  ])igeons  will 
drink  the  bath  water;  therefore  these  pans  sliould  be  left  in  the  pens 
for  onlv  2  or  3  hours  each  dav.  Water  fountains  for  drinking  mav  be 
kept  either  in  the  yard  or  in  the  house.  It  is  very  im portan t  to  keep 
all  water  utensils  clean  and  to  keep  the  pigeon  house  absoiutely  dry. 
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SANITATION 

Pigeons  cnn  be  raised  sueccssfully  only  when  the  pcns  and  yards  aro 
kept  clean  and  the  birds  are  kept  free  írom  disease  and  insect  pests. 
If  one  begins  with  healthy  stock  and  gives  it  proper  management 
there  should  be  no  serious  disease.  On  the  other  hand,  crowded 
houses,  poor  feeding,  damp  or  poorly  ventilated  pens,  lack  of  cleanli- 
ness  in  the  pens  and  yards,  ana  careless  selection  and  breeding  of  the 
stock  may  lead  to  heavy  losses  in  the  fiock.  It  is  mueh  easier  to 
prevent  tnan  to  cure  disease. 

The  house  should  be  kept  dry,  clean,  well-vcntilated,  and  free  from 
drafts.  The  floor  should  be  covered  with  1  inch  of  sand  or  gravel, 
and  the  droppings  should  be  raked  oíT  frequently.  The  outside  yards 
are  usually  surfaced  with  sand  or  gravel  and  should  be  kept  clean  by 
scraping  the  surface  and  adding  fresh  material.    Yards  made  of  con- 


Figi  re  13.— Covered.  outside  gravel  yard.    Fresh  water  is  kept  in  the  concrete  troujrh  at  the  end  of  the 

yard. 


crete  covered  with  a  thin  layer  of  sand  are  still  more  sanitary.  In  all 
cases  the  3rards  should  be  well  drained  and  higher  than  the  natural 
ground  level. 

The  pens  should  be  cleaned  once  a  week,  but  nests  that  contain 
eggs  or  squabs  should  not  be  disturbed.  The  nests  or  nest  bowls 
should  be  cleaned  and  the  nesting  material  removed  whenever  the 
squabs  are  marketed  or  leave  the  nest.  Twice  a  year  the  entire  pen 
should  be  thoroughly  cleaned  out.  The  cleaning  should  include 
scraping  the  floor  and  nests  and  washing  them  with  hot  lye  water. 
A  disinfectant  or  whitewash  should  be  sprayed  freely  over  the  entire 
interior  of  the  pen.  One-half  pint  of  compound  solution  of  cresol 
mixed  with  8  quarts  of  water  is  a  good  disinfectant.  The  nest  boxes 
and  landing  boards  should  be  examined  for  mites,  especially  in  hot 
weather,  and  if  there  are  any,  the  boxes  and  landing  boards  should 
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be  sprayed  with  crude  oil  or  carbolineum  thinned  with  kerosene,  used 
engine  oil,  or  creosote  oil.  If  the  pigeons  have  lice  on  their  bodies 
and  wings  they  should  be  treated  with  sodium  fluoride,  either  by 
dusting  by  the  pinch  method  or  by  dipping  in  water  containing  1 
ounce  of  sodium  fluoride  to  each  gaílon. 

CAUSES  OF  DEATH  OF  SQUABS 

Pigeons  are  subject  to  many  of  the  diseases  which  aflfect  other 
poultry,  and  they  may  be  treated  in  much  the  same  manner.  The 
treatment  of  poultry  diseases  and  control  of  parásitos  are  explained 
in  detail  in  i  armera'  Bulletin  No.  1652,  Diseases  and  Parásitos  of 
Poultry.  Roup,  pox?  and  canker,  which  affect  the  head  and  throat, 
are  common  pigeon  diseases.  Tuberculosis  and  coccidiosis  sometimos 
cause  heavy  losses  in  pigeons.  Birds  affected  with  the  latter  diseases 
^radually  gpow  thin  and  waste  away.  Most  of  the  diseases  mentioned 
are  contagious,  and  their  spread  is  favored  by  insanitarv  conditions, 
dirty  drinking  or  bathing  water,  and  poor  feeds.  Birds  having  infec- 
tious  diseases  should  be  killed,  and  the  management  conditions  im- 
proved.  Potassium  permanganate  at  the  rate  of  one-third  teaspoon 
to  each  gallón  of  water  may  aid  in  preventing  the  spread  of  disease 
through  drinking  water. 

Losses  are  much  greater  in  the  squabs  than  in  the  mature  stock. 
In  addition  to  the  squabs  which  die  from  diseases,  some  are  pccked  to 
death  by  the  older  pigeons,  especially  when  there  are  unmated  pigeons 
or  extra  males  in  the  pens.  Lack  of  vigor  in  the  breeding  stock, 
owing  to  cióse  inbreeding  or  to  poor  management,  may  cause  losses 
among  the  squabs.  One  of  the  first  requirements  of  success  in  raising 
squabs  is  to  see  that  the  pigeons  are  kept  free  from  disease. 

MARKETING  SQUABS 

Dealing  direct  with  consumere,  hospitals,  hotols,  countrv  clubs,  and 
similar  trade,  usually  offers  the  best  outlot  for  high-qualitv  squabs. 
There  is  a  specially  good  demand  for  squabs  from  the  Jowish,  Chi- 
nóse, and  Italian  trade  in  the  larger  cities,  and  this  demand  is  usually 
for  tí  ve  squabs,  whereas  practically  all  othor  classes  of  trade  require 
drossed  squabs.  The  majority  of  squabs  are  sold  to  wholesale  dcalers 
in  the  large  cities,  since  this  outlet  will  take  any  number  of  squabs 
at  any  time  although  at  prices  lower  than  retail. 

The  price  paid  for  dressed  squabs  varios  with  their  size  and  quality, 
with  the  season  of  the  year,  and  with  the  market  location.  Some 
markets  quote  squabs  at  so  much  por  pound  and  othors  at  so  much 
per  dozen,  these  prices  varying  according  to  the  weight  of  the  squabs. 
The  average  seasonal  prices,  por  pouníl,  for  dressed  squabs  woigliing 
11  or  more  pounds  to  the  dozen,  acconling  to  the  wholesale  quota- 
tions  in  New  York  City  for  the  3-year  period  1939-41,  wcre  as 
follows:  January  and  íebruary,  49  cents;  March,  April,  and  May, 
42  cents;  June  through  September,  35  cents;  October,  40  cents; 
November  and  December,  47  cents.  Those  prices  were  from  3  to  6 
cents  a  pound  lower  than  the  average  for  the  preceding  3-yoar  period, 
1936-38.  Smail  and  dark-skinned  squabs  bring  lower  prices,  and 
extra-large,  attractive  souabs  slightly  higher  prices  than  these 
quotations. 


Digitized  by  Google 


18 


FARMERS'  BULLETIN  684 


Squabs  grow  very  rapidly  and  are  marketed  at  about  26  days  of  age 
or  when  fully  feathered  under  their  wings.  Squabs  at  various  ages 
are  shown  in  figures  14  to  19.  They  must  be  sold  just  as  soon  as  they 
are  ready  for  market  (fig.  19  and  cover  page)  because  if  not  marketed 
at  this  time  they  soon  lose  their  baby  fat,  and  their  flesh  begins  to 
get  hard.    Squabs  from  very  large  breeds  take  a  day  or  two  longer 


Figure  14  — Squabs  24  hours  oíd.  Figure  15.— Squabs  only  7  days  oíd  bul  severa! 

times  larger  tban  when  hatched. 


to  reach  their  best  market  condition  than  those  from  the  smaller 
breeds. 

Market  squabs  should  be  gathered  from  the  nests  the  evening 
beforo  they  are  to  be  killed  so  that  the  crops  will  be  empty  when  the 
birds  are  dressed.  Dressed  squabs  with  full  crops  bring  lower  pnces 
than  those  from  which  feed  was  witliheld.    The  usual  method  of  kill- 


FlGURE  16  —  Squabs  2  wecks  oíd  and  still  Figure  17.— Squabs  3  weeks  oíd.    fSqu.ib<  » 

growiog  rapidly.  weeks  oíd  are  shown  on  cover  page.) 


ing  squabs  is  to  hang  them  by  the  fcet  on  a  hook  or  nail,  and  cut 
the  jugular  vein  in  the  mouth  just  below  the  base  of  the  skull.  A 
knife  with  a  long  slender  blade  is  used.  Before  the  birds  are  killed 
the  wings  may  be  locked  by  twisting  one  behind  the  other  to  keep 
the  birds  from  flapping  their  wings.  The  squabs  should  be  dry-pickcd 
immediately  after  they  are  killed  as  the  feathers  are  very  hard  to 
pulí  out  if  the  birds  are  allowed  to  get  eold.    Squabs  may  be  picked 
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on  a  bench  or  held  in  the  lap  instead  of  hung  up  on  a  wire.  They 
should  be  picked  clean,  and  all  pinfeathers  should  be  removed. 
The  skin  of  a  squab  is  very  tender  and  tears  and  bruises  very  easily. 

After  the  squabs  are  kiíled  and  picked,  they  are  cooled  promptly 
to  remove  all  body  heat.  Ice-cold  water,  containing  about  1  quart 
of  salt  to  8  gallons,  is  used  for  this  purpose.  If  the  squabs  are  piled 
up  befo  re  cooling  or  if  the  water  is  not  kept  practically  ice  cold, 
the  dressed  squabs  will  not  keep  properly  and  wül  show  blisters  and 
discolored  spots.  It  takes  about  3  hours  to  cool  a  squab  in  ice 
water,  and  the  birds  should  then  be  taken  out  as  they  are  likely  to 
become  sof t  if  lef t  too  long  in  the  water.  Squabs  that  are  not  properly 
cooled  at  killing  time  never  make  first-quality  birds,  no  matter  how 
well  thev  are  chilled  later.  In  cold  weather  care  should  be  taken  to 
see  that  the  dressed  birds  do  not  freeze. 


Figure  18.— Squab  showing  pinfeathers  on  under-      Figure  19.— Squab  4  weeks  oíd;  ready  for  market 
side  of  wing;  not  quite  oíd  enough  for  market.  and  fully  feathered  under  the  wing. 


Dressed  squabs  should  be  washed  and  thcn  packed  in  a  clean  box 
or  tub  which  has  holes  in  the  bottom  for  drainage.  Line  the  con- 
tainer with  clean  heavy  paper  and  place  a  thick  layer  of  cracked  ice 
in  the  bottom.  Pack  the  squabs,  neads  down,  on  this  layer  of  ice 
with  their  breasts  outward,  leaving  a  little  space  around  the  edge  of 
the  container  for  ice.  Use  altérnate  layers  of  squabs  and  ice,  and 
cover  the  top  with  a  thick  layer  of  coarsely  cracked  ice  ovcr  which 
burlap  or  several  layers  of  heavy  paper  are  placed. 

The  squabs  should  be  shipped  to  market  promptly  so  that  they 
will  arrive  in  good  condition  and  on  the  best  market  days  as  judged 
from  market  reports.  If  too  many  squabs  are  packed  together  the 
lower  layers  are  likely  to  become  bruised.  Most  express  companies 
will  allow  up  to  25  percent  off  the  gross  weight  for  ice  packing  on 
shipments  of  dressed  squabs.    It  is  necessary  to  have  a  good-sized 
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flock  of  pigeons  to  furnish  enough  squabs  at  one  time  to  pay  to  make 
express  shipments.  A  local  market  that  will  take  small  lots  of  squabs 
is  a  great  help  to  the  small  producer. 

In  shipping  live  squabs,  a  crate  divided  into  2  or  4  sections  is 
used,  or  the  squabs  may  be  shipped  in  small  boxes,  not  more  than  10 
squabs  being  placed  together.  With  larger  numbers  there  is  danger 
of  some  of  the  birds  being  smothered.  The  live  squabs  are  collected 
from  the  nests  after  feeding  time  so  that  their  crops  will  be  full  when 
they  are  shipped.    No  feed  or  water  is  supplied  for  short  shipments. 
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INTRODUCTION. 

The  persimmon  seems  to  have  been  the  first  native  American  fruit 
to  be  described  and  praised  by  the  carlv  explorers.  De  Soto  learned 
its  food  valué  in  1539,  and  in  1557  published  an  account  of  it  at 
Evora,  Portugal.  The  following  year,  1558,  Jan  de  Laet  described 
the  persimmon  in  his  work  on  Virginia.  John  Smith's  narrativo  of 
the  settlements  and  resources  of  the  New  World,  written  during  the 
first  years  of  the  seventeenth  century,  included  a  long  discussion  of 
the  persimmon.  In  his  referenee  to  this  fruit,  where  he  says  "  If  it  be 
not  ripe,  it  will  draw  a  man  s  mouth  awrie  with  much  torment,"  he 
so  well  characterizes  the  puckering,  astringent  effect  of  the  tannin 
contained  in  the  immature  fruit  that  no  other  comment  is  necessary. 

The  persimmon  tree  has  received  more  criticism,  both  adverse  and 
favorable,  than  almost  any  other  known  species.  Those  who  have 
discussed  the  food  valué  of  the  fruit,  from  the  earlicst  chroniclers  to 
recent  writers,  have  prophesied  that  the  tree  would  soon  be  accorded 
a  place  in  our  gardens  and  orchards.  Those  people,  on  the  other 
hand,  who  have  been  acquainted  only  with  the  immature  fruit  or 
with  the  young  sprouts  in  cultivated  fields  have  had  nothing  to  say 

Note.— This  is  a  general  bulletin,  in  tended  íor  those  to  whom  knowledge  oí  the  product  ion.  prepara- 
tíon,  and  uses  oí  the  native  persimmon  Is  of  valué. 
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in  its  favor  and  have  bent  thcir  energies  toward  its  dcstruction  rather 
thau  its  propagation  and  eultivation. 

Therc  aro  sevoral  factors  which  are  responsible  for  tho  slow  progresa 
of  pcrsiinmon  development  in  this  country.  One  roason  for  the 
negloct  of  ihis  fruit  soems  to  be  the  erroneous  yet  oft-ropeatod  state- 
meut  that  persimmons  are  unfit  to  eat  until  they  have  either  been 
touchod  by  frost  or  f rozón.  Although  this  statomont.  has  been 
corree  ted  by  nearly  evory  ono  who  has  studied  the  subject,  neverthe- 
less  throughout  the  regions  whoro  persimmons  aro  grown  many  of  the 
bost  fruits  aro  lost  each  year  beeauso  they  ripen  and  fall  beforo  frost 
or  beforo  they  are  supposed  to  be  odible.  The  truth  of  the  matter 
is  that  froozing  is  as  detriniental  to  the  quality  of  persimmons  as  to 
the  (|ualily  of  any  other  fruit.  If  persimmons  are  not  odible  and 
freo  from  astringonoy  beforo  frost,  it  is  because  the  variety  is  a  late 
ono  and  the  fruit  has  not  yet  matured. 

The  dovolopmont  of  the  persimmon,  whother  for  orrhard  or  orna- 
mental purposos,  has  been  rot arded  by  the  dilfieulty  enrountered  in 
propagating  and  transplanting  it.  One  grower  has  rharaoterized  it 
as  tho  onlv  tree  that  he  eould  not  kill  in  bis  cultivated  iiolds  and  the 
onlv  ono  that  he  eould  not  mako  live  in  bis  garden.  Failure  in 
transplanting  is  usually  dúo  to  a  laek  of  knowlodgo  eonoorning  the 
rharartoristio  root  dovolopmont  of  the  persimmon.  Undor  natural 
rouditions,  tho  roots  penetrat**  much  deoper  into  tho  soil  than  those 
of  most  other  fruit  treos.  and  uidess  great  raro  is  oxoreised  whon  the 
tree  is  taken  up  it  is  almos t  impossible  to  gol  moro  than  a  small 
poreentage  of  tho  root  systom,  thus  redueing  tho  chance  of  making 
the  tree  live  whon  transplanted. 

From  timo  to  timo  valuable  treos  have  been  diseovored,  cared  for, 
and  oven  in  some  rases  transplanted  or  propagated.  Most  of  these 
have  l)oon  soon  neglerted  or  destroyed,  until  thore  aro  coniparatively 
fow  varietios  of  marked  vahío  available  for  general  distribution. 

Both  Do  Soto  and  Jan  do  Laot  whon  describing  the  ripe  fruit  of 
tho  nativo  persimmon  cali  it  a  44delicious  little  pluui,''  and  John 
Smith  and  other  writors  of  the  seventeenth  century  speak  of  it  as  a 
plum  with  the  ílavor  of  au  apricot.  This  use  of  the  word  'pluin" 
doubtless  directed  tho  attontion  of  many  peoplo  to  the  nativo  species 
of  Prunus.  which  include  our  wild  chornos  and  plums. 

BOTAN ICAL  CLASSIFICATION. 

Tho  persimmon  belongs  lo  (lie  ebony  family  (Ebonacea?)  and  is 
known  to  botanists  as  Diospi/ros  virginiana.  It  is  the  only  membor 
of  the  family  which  is  indigenous  to  any  ex  tensivo  portion  of  this 
countrv. 

NATURAL  DISTRIBUTION  OF  THE  PERSIMMON. 

Roughlv  spoaking,  the  persimmon  is  indigenous  to  tho  south- 
eastern  quarter  of  tho  United  States,  boing  found  in  largo  numbers 
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in  tho  fields  and  forosts  of  that  seotion.  Tho  moro  favoml  localitics 
in  Iowa  und  eastorn  Nebraska  produce  many  fruits,  but  very  fow 
trees  are  found  west  of  central  Kansas.  Scattoring  spocimons  in 
Connocticut  and  on  Long  Island  mark  the  presen  t  northcastorn 
limit  of  tho  speeics.  A  fow  trees  in  Rhodo  Island,  New  York,  and 
Michigan  which  produco  fairly  woll  indioate  that  tho  northora  limit 
of  cultivation  mav  be  extended 
whenover  economic  conditions  (that 
is,  tho  valué  of  tho  fniit  for  food  or 
of  tho  treo  for  ornamental  purposes) 
seem  to  warrant. 

Tho  zono  of  groatost  productivity 
and  adaptabilitv,  wheroin  appear 
by  far  the  largest  numbor  of  prom- 
i>ing  types,  extends  from  Marvland, 
Virginia,  and  tho  Carolinas  west- 
ward  through  Missouri  and  Arkan- 
sas.  Tlie persimmon  thrivasoqually 
wéQ  on  the  sands  of  tho  Coastal 
Plain,  the  shales  of  tho  Allogheny 
Mountains,  tho  muck  of  tho  rivor- 
bottom  lands,  and  tho  chort  of  the 
Ozarks. 

GENERAL  DESCRIPTION  OF  THE 
PERSIMMON. 

HABIT  OF  GROWTH. 

Throughout  the  hal>itat  of  tho 
porsimmon  thero  is  a  wide  variation 
in  the  sizo  and  growth  of  the  trcos 
and  in  the  form,  sizo,  color,  and 
numbor  of  seeds  of  the  fruit.  Tho 
treo  characters  seem  to  indícalo 
two  typos,  upriglit  and  drooping, 
and  t líese  tree  typos  are  closely 
allnnl  with  the  fruit  types. 

\Yhcngrown  in  the  opon,  persim- 
mon trees  rarely  reach  a  height  of 
50  feet.  In  a  dense  forest  growth  they  sometimos  reach  70  or  100 
feet,  but  that  is  uncoininon.  The  charactoristio  ohecking  of  tho 
bark  of  an  oíd  tree„  which  is  shown  in  figuro  l,  aids  ono  to  recognize 
tho  species.  The  top  of  the  tree  is  usuallv  roundish  or  conical  in 
form.  Large  trees  are  ofton  soniewhat  irregular,  owing  to  tho 
breaking  of  limbs  by  heavy  crops  of  fruit ;  inoroovor,  it  is  a  charactor- 
istic  of  productivo  trees  to  pruno  thcm^<'lv<>s  by  dropping  many  < »f  tho 
fruit-bearing  twigs.    Tho  branches  aro   always  sproading,  often 


Fio.  1.— An  ot«l  porMinmon  tTM  which  shows 
the  characíerístic  checkinR  of  the  bark. 
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coming  out  almost  at  right  angles  to  tho  trunk  and  then  drooping 
moro  or  loss,  ospecially  after  the  troo  has  borne  a  few  crops. 

Tho  loavos  aro  olliptical  or  slightly  ovate  in  form,  acuminato  at  tho 
apox,  moasuring  from  3  to  6  inchos  in  longth  and  1  to  3  inches  in 
width,  with  a  short  potiolo.  In  color,  thoy  aro  a  dark  glossy  groen 
on  tho  uppor  surfaco  and  a  grayish  groen  undornoath.  Troes  diflTer 
markcdly,  however,  in  habits  of  growth,  as  is  shown  in  figures  2.3, 
and  4. 

FLOWERING  M AHI  I 

Tho  flowors  rcsemblo  little  four-lipped  urns  of  wax,  from  ono-fourth 
to  throe-fourths  of  an  ineh  in  longth,  tho  color  varying  from  a  greonish 

yellow  to  a  niilky 
white.  Thoy  are 
borno  on  short  stalks 
and  appear  from  the 
last  of  April  in  the 
extreme  South  until 
the  middlo  of  June 
at  the  northern  limit 
of  the  persimmon 
habitat. 

The  trees  are  gen- 
erally  dicecious ;  that 
is,  the  pollen-bearing 
and  fruit-producing 
flowors  are  borne  on 
sepárate  trees.  The 
pistillate  or  fruit- 
producuig  flowers  are 
borne  singly,  while 
tho  staminate  or  pol- 
lón -  boaring  flowers 
are  generally  pro- 
ducod  in  threes.  Tho 
pollen  is  very  light 
and  powdery,  and 
while  it  is  generally  distributed  by  tho  bees  that  frequent  the  trees 
in  groat  numbers  during  blossoming  time  it  can  also  be  carried  to 
great  distances  by  the  wind. 

FRUIT  CHARACTERS. 

The  fruit  is  a  truo  berry,  containing  sometimes  as  many  as  eight 
seeds  in  its  palé,  translucent  flesh.  It  varios  in  form  from  óblate  to 
oblong  and  in  diameter  from  three-fourths  of  an  inch  to  2  inches. 


Fio.  2.— A  persimmon  tres  of  the  upright  type  which  produces  large, 
óblate  fruits  and  Ls  hero  used  as  a  dooryard  rree. 
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There  is  a  wide  rango  in  color,  varying  from  ycllow  to  palo  orange 
and  even  to  a  dark  red,  with  many  varietal  markings,  often  blushed 
and  covered  with  a  bluish  l)loom.  When  green,  persimmons  aro  gen- 
orally  vory  astringent  and  puckery,  becauso  of  the  largo  quantity  of 
tannin  oontained  in  tho  flesh,  but  when  thoroughly  mature  and  ripe 
tho  flavor  is  rich  and  sweet,  and  the  consistency  varies  betwoon  that 
of  a  baked  apple  artd  a  soft  custard.  Tho  fruits  of  many  lato  varioties 
turn  a  rich  dark  red 
and  partially  dry  on 
tho  trees,  soinewhat 
resembling  dates  in 
appearanco  and  fla- 
vor. 

POSSIBILTTIES  OF  IM- 
PROVEMENT. 

The  season  of  the 
native  persimmon  is 
probably  longer  than 
thatof  anyotherwild 
fruit,  both  locally  and 
ovor  the  country  as  a 
whole.  In  manysec- 
tions  the  earliest  and 
tho  latest  varieties 
may  be  found  grow- 
ing  side  by  side,  or 
at  least  witliin  a  few 
miles  of  each  other. 
The  Bureau  of  Plant 
Industry  has  records 

for  both  earlv  and  ^,0-  — ^  pwsimmon  ,rp«  oí  upripht  habit  of  Frowth  which  pro- 
_  •     •      #  i  «lucra  fruit  of  the  p\TÍÍorra  tvpe,  ri^ninir  in  mi  lsc  ison. 

late  varieties  from  the 

southem  part  of  Georgia  and  Florida.  In  the  District  of  Columbia 
there  are  some  trees  which  ripen  their  fruit  iu  August  and  others  on 
which  it  hangs  until  February. 

Generally  speaking,  the  best  fruits  are  neither  the  earliest  ñor  the 
latest,  but  rather  those  that  ripen  just  before  the  beginning  of  the 
tree's  dormán t  season.  The  latest  varieties  are  still  immature  when 
the  leaves  fall  or  when  they  are  killed  by  frost,  and  they  must  com- 
plete the  ripening  process  within  themselves  instead  of  drawing 
nourishment  from  the  tree  until  they  have  grown  to  maturity. 

The  largest  as  well  as  tho  best  fruits  are  those  that  ripen  about  the 
time  the  trees  shed  their  leaves.  The  early  varieties  are  nearly  all 
médium  in  size,  and  the  late  varieties  which  hang  on  until  cold  weather 
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are  generally  small.  Seedless  fruits,  as  a  rulo,  aro  smaller  and  earlier 
than  those  with  seeds  producod  on  tho  same  trees. 

Tho  wido  variations  shown  by  tho  fruit  in  size,  color,  season  of 
maturity,  and  tendenoy  to  seedlossness,  and  by  the  trees  in  size, 
shape,  and  vegetativo  vigor  indicato  tho  possibility  of  greatly  im- 
proving  tho  nativo  persimmon.  l'p  to  tho  prcsent  timo  one  essential 
factor  has  boen  ovorlookod  in  all  attempts  at  brooding  better  variotios. 
That  factor  is  tho  parcntage  of  tho  malo  or  pollcn-boaring  trees. 
Without  a  knowlodgo  of  tho  oharacters  rcpresented  in  the  male 
paront  there  is  no  eortainty  as  to  the  results  of  tho  erossing  and  no 
possibility  of  tho  Uno  brooding  which  is  essential  to  tho  rapid  develop- 
ment  of  improvod  variotios.    Dcfinite  oíforts  should  be  mado  in 

brooding  work  to  so- 
curo  pollen  -  bearing 
troos  of  known  par- 
cntage. They  should 
be  solected  from 
among  trees  grown 
from  seed  producod 
on  tho  most  dosirable 
fruit-boaring  trees. 

PRESENT  STATUS  OF 
THE  NATIVE  PER- 
SIMMON. 

Throughout  the  re- 
gión where  persim- 
mons  are  found  in 
abundance  tho  fruit 
is  considerod  as  boing 
"good  for  dogs,  hogs, 
and  'possums."  Oc- 
casionally  a  family 
is  mentioned  as  hav- 
ing  livod  for  sovoral 
monthsupon  thofruit 
from  a  single  largo 
treo.  Twonty  or  thirty  nui*sorymon  aro  solling  seedling  troos  for 
ornamental  planting  and  half  a  dozon  others  have  solected  named 
variotios  of  special  morit  which  they  oífor  for  the  production  of 
fruit. 

In  somc  of  tho  largo  chics  and  towns  within  tho  persimmon  habitat, 
tho  wild  fruit  can  bo  purchasod  during  the  autumn  and  early  winter 
from  tho  doalers  who  oceupy  the  opon  stalls  in  tho  public  markets. 
A  fow  ontorprising  growers  adjacent  to  largo  citios  have  built  up  a 
domand  which  they  find  tlicmsolvos  unablo  to  supply. 


I'ig.  4.— A  persimmon  tree  which  has  a  droopinp  habit  oí  prowth  r.nd 
pro<luccs  fruit  of  the  oblong  type. 
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The  methods  of  utilizing  the  persimmon  aro  at  presen t  rather 
iimited.  Fresh  fruit  is  used  in  various  ways — in  making  a  few  forms 
of  bread  or  pune,  in  preparing  certain  homemade  heverages  and 
sweetmeats,  and  as  forage  foi*  the  hogs  and  dogs  which  get  most  of 
tlieir  living  from  the  woods. 

The  ohjeet  of  this  publication  is  to  set  forth  the  best  methods  of 
propagating  and  eultivating  persimmon  trees,  to  eall  attention  to  the 
nianv  trees  worthy  of  propagation,  to  indícate  the  food  valué  of  the 
fruit,  and  to  enumérate  various  ways  in  which  persimmons  niay  be 
prepared. 

PROPAGATION  OF  THE  PERSIMMON. 

As  is  the  case  with  most  treo  fruits,  tho  persimmon  does  not  repro- 
duce its  varietal  characteristics  through  the  seed,  and  other  methods 
of  propagation  are,  therefore,  necessary  to  perpetúate  desirablo  vari- 
eties.  Propagation  of  t  he  persimmon  by  the  methods  commonly  em- 
ploycd  with  tree  fruits  is  more  diflicult  than  for  sueh  fruits  as  the 
apple  or  the  peach.  The  methods  described  below  liave  been  found 
successful  in  actual  practico. 

SEED  AGE. 

The  seeds  of  the  persimmon  are  scattered  by  mammuLs  and  birds 
an<l  in  the  natural  sequence  of  events  reach  the  ground  in  the  fall  or 
winter  without  becoming  dry.  They  are  lightly  covered  with  grass 
or  leaves  and  are  subjected  to  the  varying  temperatures  of  winter, 
always  remaining  moist.  The  following  sprii»g  the  seeds  sprout  as 
soon  as  the  soil  becomes  warm  enough,  provided  that  the  conditions 
accompanying  the  riso  in  temperature  do  not  dry  them  undulv. 
Seeds  which  fall  under  the  trees  are  usually  too  mucli  exposed  to  the 
atmospherc  and  dry  too  much  to  admit  of  germination. 

Seeds  that  are  gathered  for  propagating  purposes  shoulil  be  strati- 
fied  at  once.  If  they  are  allowed  to  dry  out  rt  is  often  necessary  U* 
soak  them  for  two  or  three  days  befo  re  they  are  plante<l,  the  water 
beingrenewed  each  day  at  a  boiling  temperature. 

The  seed  bed  in  which  persimmon  seedlings  aro  grown  should  be 
located  on  well-<lraiiied  huid  where  the  soil  is  rather  light  and  woll 
supplicxl  with  humus.  The  gnumd  should  be  plowed  deep  with  a 
subsoil  plow  unless  the  subsoil  is  friable  enough  to  pennit  the  readv 
penetration  of  the  long  taproots  which  chánteteme  the  growth  of 
persimmon  seedlings. 

The  seed  may  be  planted  either  in  tho  fall  or  spring,  after  being 
treated  as  described  above.  It  is  commonly  planted  in  shallow  drills 
aiid  lightly  covert»d  with  soil  to  a  depth  of  one-half  úich  or  a  little 
more. 
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CUTTAGK. 


ROOT  CUTTINOS. 


The  roots  of  persimmon  trees  sprout  readily  when  the  top  is  rc- 
moved  or  when  tho  main  stem  meets  with  scrious  injury.  This  is 
illu8trated  in  figuro  5,  which  shows  thc  development  of  sprouts  on 
tho  roots  of  a  secdling  trco  two  months  after  tho  romo  val  of  tho  top. 

During  this  period  the 
soodling  had  boon  in 
a  propagating  bod  in 
a  groonhouse,  undor 
artificial  hoat.  This 
ilJustration  also  offers 
an  explanation  for  the 
occurrence  of  thelarge 
clumps  of  similar  trees 
that  are  to  be  found 
in  many  abandonod 
ficlds.  At  some  time 
tho  original  tree  was 
cutoíf  noarthosurface 
of  the  ground  and  the 
roots  sent  up  sprouts 
which,  being  undis- 
turbed,  developed  into 
trees  boaring  similar 
fruit. 

Roots  tho  size  of  a 
load  pencil  or  largor 
can  be  used  in  propa- 
gating tho  persim- 
mon. They  should  be 
cut  into  pieces  6  or8 
inches  long,  the  ends 
soalod  with  grafting 
wax,  hot  beeswax,  or 
pitch,  in  ordor  to  pre- 
vont  the  decay  that 
devolops  rapidly  in  tho  soft,  spongy  wood,  and  tho  cuttings  should 
tlion  be  buriod  ovor  wintor  in  sand  or  in  a  nursery  row.  They  will 
grow  readily  tho  following  spring,  provided  tho  moisture  supply  is 
plentiful  until  they  beeome  woll  ostablished. 


Fio.  6.— A  2-year-ol<l  seedlinft  pcrsimmon  tree  which  hus  boon  gruftexl. 
Il  has  !>ocn  in  a  propapatins  bc<l  in  u  preonhouse  un'lor  artificial 
hwit  for  two  months.  Tho  sprouts  on  tho  roots  show  how  easfly 
ih<»  roots  muy  1k»  uso<1  ns  n  incans  oí  propapatins  the  niriety. 


wood  <  i  ttingh. 


Cuttings  of  the  hranehos  muy  be  treated  in  much  the  samo  way  as 
root  cuttings.    Small  twigs  are  unsuitable  for  purposes  of  propaga- 
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tion  (1)  because  they  lack  sufficiont  substanee  to  produce  the 
callus  and  root  formation  and  (2)  because  it  is  extremely  diflicult 
to  prevent  the  organisms  of  decay  from  entering  the  soft,  porous, 
1-year-old  wood.  The  cuttings  should  be  waxed  or  pitehed  at  both 
ends  and  buried  until  well  callused  and  the  roots  have  startcd. 
They  may  then  be  planted  in  a  nursery  row  and  vegetativo  growth 
encouraged. 

Wood  2  or  3  years  oíd  may  be  selected  for  cuttings,  but  care  must 
be  exercised  to  procure  good,  strong  buds.  The  cuttings  may  be 
taken  at  any  time  after  the  trees  become  dormán t  in  the  fall  and 
may  be  placed  in  cold  storage  or  in  sand  until  wantcd.  It  is  most 
important,  however,  that  the  ends  of  the  cuttings  should  be  dipped 
immediately  into  melted  wax  in  order  to  exeludo  the  air.  If  they 
have  been  exposed  for  even  a  few  hours  they  should  be  retrimmed 
and  waxed  before  being  put  in  cold  storage  or  sand. 

GRAPTAGE. 

Those  who  have  trees  bearing  exceptionally  fine  persinimons  will 
find  the  different  methods  of  grafting  admirally  adapted  to  top- 
working  the  worthless  trees  about  the  place  with  the  better  varicties, 
thus  changing  them  to  useful  fruitfulness. 

Top-worked,  or  grafted,  portions  of  oíd  trees  will  bear  two  or  three 
years  earlier  than  trees  which  come  from  buds  or  grafts  on  1  or  2 
year  oíd  stocks.  These  seedling  stocks,  budded  or  grafted  with 
a  selected  variety,  will  bear  one  or  two  years  earlier  than  those  pro- 
duced  from  cuttings. 

The  scions  to  be  used  in  chip  budding,  cleft  grafting,  and  whip 
grafting  should  be  cut  during  lato  winter.  All  scions  should  be  kept 
cool  and  moist  until  used.  The  budding  and  grafting  should  bo 
done  as  soon  as  the  trees  which  are  to  be  grafted  start  to  grow. 

Because  of  the  similarity  in  the  operations  of  budding  and  grafting 
they  are  here  treated  together  under  the  general  heading  of  graftage. 
The  various  methods  which  have  been  found  to  be  best  adapted  to 
the  persimmon  are  here  discussed. 

8ELBCTION  OF  SCIONS  AND  BUD  STICKS. 

When  selecting  scions  or  bud  sticks  care  must  be  exercised,  just  as 
when  propagating  by  wood  cuttings,  to  procure  wood  with  strong, 
well-developed  buds.  On  twigs  of  the  last  season's  growth  the  best 
buds  are  generally  near  the  base,  where  they  are  supported  on  more 
maturo  wood  than  those  near  the  tip.  In  wood  more  than  a  year 
oíd,  most  of  the  buds  near  the  tip  have  already  produced  branches, 
thus  making  this  portion  of  the  twig  unsuitable  for  use  in  budding 
or  grafting. 

The  method  employed  in  budding  persimmons  largely  determines 
the  «haracter  of  the  wood  that  should  be  selected  as  a  souree  of  buds. 
2352o— Bull.  685—15  2 
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For  the  common  shield  or  T  bud,  the  basal  half  of  the  ncw  growth 
is  preferablo  becau.se  the  bark  is  thinner  than  that  on  older  wood 
and  the  buds  fit  closer  and  better  than  where  wood  with  older  and 
thicker  bark  is  used.  Morcover,  the  buds  near  the  base  of  the  new 
wood  are  better  than  those  toward  the  tip,  because  the  latter  aro  so 
irregular  in  outline  that  it  is  diílicult  to  fit  them  closelv  to  the  stock. 

When  the  chip-bud  method  is  used  it  is  essential  that  the  bud 
stick  liavc  suflicient  body  to  allow  the  removal  of  the  bud  with  a 
clean,  solid  ehip  adhering  thereto.  A  bud  stick  should  never  be 
larger  than  the  stock  on  which  the  buds  are  to  be  workcd.  If  it  is 
too  large  in  relation  to  the  size  of  the  stock  which  is  to  receive  the 
bud,  the  chip  will  be  so  broad  and  fíat  that  it  can  not  bo  properly 

fitted  into  anv  notch  which  it  is 
possiblo  to  make  in  thc  stock. 

For  annular  or  patch  budding, 
the  niost  satisfactory  buds  aro 
those  takcn  from  wood  that  is 
2,  A,  or  even  4  ycars  oíd.  Surh 
buds  are  but  lightly  attached  to 
thc»  wood  and  have  a  good  body 
of  bark,  which  makes  them  easy 
to  handle  and  not  liable  to  drv 
out.  Buds  takcn  from  near  the 
base  of  large,  vigorous,  ncw  shoot  s 
will  also  give  good  results. 

The  various  mctliods  of  bud- 
ding  and   grafting    that  have 
Fio.»i.-Thedi:Tero„tsiei«ü1Shiei«ior  t  budding:   proved  satisfactory  in  propaga  t- 

«.CutlinK  tho  bud;  b,  proiKiring  Ihestock;  c,  ln-  jng  tile  persimmOU  liaVG  bcCIl  de- 
swtingtbebud;  d,  tying.  ,   .      ,  . 

senbed  m  detall  in  pubhcations 
of  the  Department  of  Agriculture  relating  to  other  fruits  and  to  nuts. 
For  eonvenience  in  the  presen  t  connection,  extraets  from  these  pub- 
lieations  are  inserted  below. 


8HIELD  OH  "T"  BUDDINO.1 


Tho  h<'iffht  at  which  buds  aro  inw  rtod  [whore  pmall  eoedling  stocks  are  used)  vario* 
with  tho  o]>orat.or.  In  general,  tho  noarcr  tho  ground  tho  bottor.  The  out  for  the 
rooo])tion  of  tho  bud  is  mado  in  tho  shape  of  a  lotter  T.  (Fig.  6,  6.)  Usually  the 
croíweut  is  not  quito  at  right  anglcs  with  tho  body  of  tho  troc,  and  the  stem  to  the  T 
«tarto  at  tho  oroswcut  and  extonds  toward  the  root  for  an  inrh  or  more.  Tho  flaps  of 
bark  cauwod  by  thc  interyeetion  oí  the  two  cute  aro  slightly  looeened  with  thc  ivory 
heel  of  t  ho  budding  knifo,  and  tho  bud,  grasped  bv  tho  loa?  «teñí  aa  a  handle,  is  placed 
undor  tho  flaps  and  finnly  pushed  in  placo  until  its  cut  Rurfaee  is  entirely  in  contact 
with  tho  pocled  body  of  tho  stock.  (Fig.  G,  c.)  A  ligature  i»  then  tightly  drawn 
about,  abovo,  and  below  tho  bud,  to  hold  it  in  placo  until  a  unión  «hall  be  formod. 


>  Corbctt,  L.  C.   Tbe  propagatioa  oí  plauts.    Farmers'  Bulletin  157,  pp.  22-23. 
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(Fig.  6,  d.)  liaudsof  raffta  aboutHor  10  bichea  long  malee  a  Diost  roavenfont  Lying 
material.  As  soon  as  the  buds  have  unitod  with  the  stock  (he  ligature  should  be  cut, 
in  order  to  prevent  girdling  the  stock.  This  done,  the  o]>eration  ¡s  complete  until  the 
íollowing  spring,  when  all  the  trees  in  which  the  buds  have  "taken"  should  ha  ve  the 
top  cut  off  just  above  the  bud. 

Shield  budding  may  be  dono  at  any  time  when  the  trees  are  in 
vigorous  growth  and  when  woll-matured  l>n<ls  of  the  current  souson's 
growth  can  he  obtained.  Tliis  perioel  nsuallv  oxtends  from  July  to 
September.  When  budding  soodlings  it  may  sometimos  be  neeessary 
to  delav  the  operation  until  the  latter  part  of  the  season,  in  order  that 
the  stock  may  develop  to  a  satisfactory  size;  but  when  top-working 
older  trees  by  this  method  well- 
dcvelopcd  buds  may  bo  handled 
whonever  the  trees  are  in  a  vigor- 
ous conditionof growth.  Figure? 
shows  a  braneh  of  a  young  per- 
simmon  tree  on  which  a  shield 
or  T  bud  has  made  considerable 
growth. 

Someof  the  precautions  which 
it  has  been  found  important  to 
observe  when  propagatingpecans 
aro  equally  applicablo  in  the  prop- 
agation  of  persimmons.  The 
following  directions  for  budding 
pecans  according  to  the  various 
methods  are  thereforo  prosonted 
boro.1 

A  N  N  U LA R  BUDDING. 


The  process  [of  annular  budding]  is  also 


Fio.  7.— A  shield  or  T  bud  after  considerable  growlh 

h:w  been  made. 
knnwn  as    ring    and    ilute  budding. 

It  is  perfornicd  during  the  midsummer  months  at  such  lime  as  the  l»ark  is  found  to  slip 
(reléase)  most  readily.  In  some  seasons  this  period  may  be  very  l)ricf,  lasting  only  a 
few  days,  whilc  in  other  years  the  time  during  which  annular  budding  may  be  success- 
fully  performed  extends  over  a  period  of  sevcral  months.  In  the  latitude  of  southern 
<i«*orgia  it  is  not  uncommon  for  this  method  to  be  suceessful  from  as  early  as  May  10 
until  late  in  July  or  even  in  August. 

Annular  budding  consista  mcrely  in  transferring  a  ring  of  bark  to  which  is  attached 
a  bud  of  the  desired  variety  from  a  bud  stick  2  to  the  trunk  or  branch  of  another  tree  in 
place  of  a  similar  ring  of  bark  previously  removed.  Specially  designed  tools  have 
been  devised  for  the  purposc  of  cutting  the  rings.  Two  ordinary  propaga!  ing  knives 
having  single  blades  may  be  fastened  together  and  made  to  answcr  the  purpose, 
although  they  are  less  Hable  to  make  uniform  ineisions.  Cut  a  ring  of  bark  from  the 
stock  with  one  of  the  tools,  slit  it  with  a  single-bladcd  knife,  and  lift.  from  its  bed  or 
"matrix."  as  it  is  technically  called.    Discard  this  bark  and  from  the  bud  stick 

»  Reed,  C.  A.   The  pecan.    Rureau  of  l'lant  Industry  Bul!etln  2S1,  pp.  25-31. 
1  The  bud  stick  Is  a  branch  cut  from  a  tree  of  the  variety  to  l>e  propagated. 
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remove  a  similar  ring,  in  the  center  of  which  is  a  dormant  bud.  The  bark  of  the  bud 
stick  should  be  slit  on  the  sido  opposite  tho  bud.  Immcdiatcly  placo  this  ring  in  tho 
spaoe  left  by  removing  the  bark  from  the  stock  and  wrap  at  once  with  waxed  «  loth, 
takiug  care  not  to  cover  the  bud  (fig.  8). 

PATCH  BCDDINO. 

When  the  annular  mothod  is  used  it  is  obvious  that  the  stock  and  seion  niust  be  of 
nearly  the  samo  pízc.    If  the  bud  stick  is  slightly  largor  than  tho  stock  a  portion  of  the 

bark  to  which  the  bud  is 
attached  may  be  cut  away 
so  that  the  two  ends  of 
the  ring  just  meet  around 
thostook.  If  the  bud  stick 
should  bo  smaller  t  han  t  he 
stock,  a  strip  of  bark  on  t  he 
lattor  may  be  leftin  ]x>si- 
tion  to  complete  tho  ring. 
In  actual  practice,  rings 
which  extend  only  partly 
around  the  stock  are  most 
commonly   used.  Such 
process,  however,  is  not 
tnio  annular budding,  be- 
cause  any  bark  which  ex- 
tends  only  partly  around 
tho  stock  ismorely  a  patch. 
It  is  to  this  doviation  from 
the  annular  method  of 
budding  that  the  torm 
4 '  patch  budding  "  has  been 
appljed.    A  tool  speeially 
designed  íor  patch  bud- 
ding consista  of  four  thin 
stoel  blades  fastened  to- 
gether  in  the  form  of  a 
roctanglo,  five-oighths  of 
an  inch  wido  by  1  ineh 
long,  aml  is  used   as  a 
punch. 

A  cut  is  made  in  t  he  bark 
of  the  bud  stick  about  halí 
an  inch  in  width  by  three 
timos  as  long,  in  the  cen- 
tor  of  which  is  the  bud. 
The  pieco  of  bark  so  out- 
linod  is  removed  from  the 
bud  stick  and  laid  ovor 
that  of  the  stock.  Using 
thisas  a  pattcrn,  incisiona 
are  thon  made  around  it 
in  tho  bark  of  the  stock. 


¿JSJUér. 


Fía.  H. — Annular  budding.  a,  lkid  stick  from  which  the  bud  has 
been  removed;  b,  the  bud  ready  íor  inserí  ion  in  tho  matrix  of  the 
stock;  c,  tho  stock  reuly  to  receive  the  bud;  d,  tho  bud  after  beinp 
placed  in  pos  it  ¡unan  1  cnrefully  wrapped;  í.prowth  taklng  place,  the 
wrnpping  havins  been  removed;  /,  prowth  from  the  bud  supported 
by  beínn  tied  to  theslock  (?)  above  the  unión.  Noto  the  scars  above 
the  unión,  where  the  buds  wero  remove«l  in  order  to  direct  the  flow 
of  sap  to  the  ne\v  bud. 


Tho  pattorn  is  thon  removed,  tho  seetion  of  bark  outlincd  in  the  stock  is  lifted, 
and  tho  bark  from  tho  bud  stick  isput  in  its  place.  Somo  variotios  of  the  pecan  are 
moro  düñcultto  bud  succossfully  than  othors;  with  such  variotios  the  annular  mothod, 
or  a  noar  approaeh  to  it,  is  goncrally  most  succossful. 

With  the  avorago  sorts,  however,  the  tendoney  amoug  tho  more  exporieneed 
nurser>'mon  is  much  inclinod  to  favor  the  patch  method. 
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The  buds  best  suited  to  annular  or  patch  budding  are  thosc  i  ti  the  axils  oí 
the  leaves  at  the  base  of  the  current  season's  growth.  It  is  well  worth  the  time 
required  to  clip  the  leaves  away,  cióse  to  the  buds,  10  days  or  2  weeks  before 
the  bud  is  wanted,  for  by  so  doing  the  wound  will  heal  over  before  the  bttd  is 
needed;  otherwise  a  seríoua  lcssening  of  the  vigor  of  the  bud  through  cvajwra- 
tion  may  take  place. 

CARK  OF  ANNULAR  AND  J'ATC'H  Bl  1)8. 

In  aiinular  budding  the  added  ring  of  bark  sometimes  imites  with  the  stock  promptly, 
permittiiig  the  upward  flow  of  snp  to  proceed  without  inuoh  interference.  When  thia 
is  the  case  the  top  should  be  carefully  pruned  back  to  such  a  degree  as  is  neeessary  to 
direct  suflieient  aap  into  the  new  bud  to  cause  it  to  swell.  This  pruning  should  not 
be  done  with  too  great  severity,  as  an  oversupply  of  sap  is  liable  to  accuraulate  under 
the  bark  of  the  new  bud  and  cause  it  to  decay,  or.  as  it  is  termed .  "  to  drown  "  the  bud. 
If  the  tree  is  young  and  the 
growth  has  been  rapid,  pre- 
caution  should  be  exercised 
in  cutting  back  the  top,  in 
order  noT  to  ex  pose  the  ten- 
der bark  to  the  heat  of  the 
sun.  A  sufficient  amount  of 
foliage  should  be  left  as  a 
protection  from  the  hot  sun. 
If  the  supply  of  sap  be  lim- 
itedT  it  will  be  well  to  cut 
out  all  buds  in  the  top  of 
the  stock,  as  shown  in  figure 
8.  All  dormán t  buds.  both 
above  and  below  the  new 
bud.  should  be  rubbed  off 
as  soon  as  they  begin  to 
swell.  The  wrapping  about 
the  new  bud  must  be  cut  as 
soon  as  growth  begins.  As 
the  unión  oí  a  bud  with  a 
stock  made  by  any  method 
of  budding  is  at  first  merely 
the  uniting  together  of  bark 
and  not  of  wood,  it  is  nece^- 
aaxily  weak  during  the  first 
few  months.  To  avoid  dan- 
ger  of  breaking  out  at  the 
bud,  the  new  tops  should  be 
pmvided  with  extra  support . 
For  this  purpose  side  stakes 
driven  into  the  ground  are 
sometimes  used,  but  these 

are  expensive  and  unneces-  Fw»-  ».—Chip  «r  'dormanf  budding.  o,  The  bud  miele;  b,  the 
sary.    By  leaving  a  Stub  of    lnJ<l  n«!y  for  Iiwrtfcm;  c,  the  bud  mserted  in  tho  matrlx  of  the 
.  J    ..     ..     «  ,         stock:  rf,  tho  bud  wciin»ly  tie;l  m  plrice. 

the  original  top  8  or  10  inches 

long.  entirely  denuded  of  íoliage  (fin.  8).  the  new  top  may  be  quickly  tied  to  it,  and 
when  no  longer  needed  the  dead  stub  may  be  cut  away  cióse  to  the  unión. 

CH1P  nt  DOINC. 

Propagation  by  chip  budding  is  performed  in  the  early  spring  or  late  in  the  dormán t 
period.    ttecause  of  beiiuf  done  at  this  «sisón  it  is  also  known  as  "dorniiuit "  budding. 


fe  - 
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With  a  sharp  kniíe  a  downward  cut  is  made  below  tho  bud  on  the  bud  stick  to  a  depth 
of  perhapsone-eighth  of  an  inch.  Raising  the  knife  to  a  point  above  the  bud,  a  long 
downward  eut  is  made,  which  meets  the  lower  end  of  the  first  cut,  and  the  bud  ü» 
removed  with  a  chip  attached,  as  shown  in  figure  9.  A  similar  chip  is  removed  from 
the  stock,  and  the  de.sired  bud  is  put  in  its  place.  This  should  be  carefully  wrapped 
with  such  material  as  will  hold  the  cambium  layers  of  the  stock  and  the  bud  firmly 
togethcr  on  at  least  one  sidc. 

Subsequent  treatment  similar  to  that  already  described  for  annular  and  patch  bud- 
ding  should  be  givcn  young  trees  propagated  in  this  summer. 

Trees  of  Üie  pecan  speciea  are  difhYult  to  propágate  asexually ;  that  is.  neitlier  buds 
ñor  scions  "take''  with  tho  readiness  of  ordinary  fruit  trees.   The  inexperienced 


Fio.  lo.— A  chip  bud  on  a  branch  nitor  the  bud 
inserí  ed  had  mudo  considerable  growth. 

opera tor,  therefore,  inust  cxpect  a  very  low 
perccntage  of  living  buds  as  the  result  of  his 
lirst  ftttempts.  SkilU'd  propagators,  how- 
ever,  are  now  so  surccssful  that  under  favor- 
able cond i tions  the  pcrcentage  of  failures  is 
no  longer  a  inatlcr  of  conscquence. 

Noatteinpt  t<»  bud  pecana should  be  made 
on  rainy  daya,  or  in  early  momiaga  follow- 
ing  heavy  dews.  Si»me  nurserymen  even  go 
s<>  íar  as  t<>  sclcct  their  mcn  í<>r  budding  the 
pecan,  aasiguiug  those  who  pcrspire  niost 
freely  to  «»tln>r  duties.  Bxtremely  hotdays 
panied  by  drying  winda.  Moderately  cool,  <• 
hest  fnr  pecan  budding. 


— --^Mr^ 


Fio.  11. — Methodof  minga  bud  protector  on  a 
chip  bud.  The  prutector  may  be  used  in  a 
similar  maimer  Ui  all  of  tho  dÜTervn!  form* 
of  budding.  A ,  stock;  B,  B,  waxed  cloth 
protectors;  C,  chip  bud  ÍUted  into  notch  tn 
stock;  D,  protector  in  jMJSÍtkm  over  the  hud; 

E,  protector  nnd  bud  wrapped  and  tíed; 

F,  F,  scare  of  buds  removed  from  stock. 
(Adapted  from  drawtng  in  American  Frult 
and  Nut  Journal,  vol.  8,  wholeno.  W,p.  23.) 

should  be  avoid<Hl,  eapecíally  if  accutn- 
luidv  davs  without  wind  or  rain  are  the 
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Figuro  10  shows  a  persimmon  chip  bud  which  has  made  considor- 


ablo  growth. 


PROTECTIOV  OP  BUIKS. 


A  vory  satisfactory  moans  of  a  fiord  i  ng  protoction  to  buds  insertod 
by  ttnv  of  tho  forogoing  methods  is  shown  in  figuro  11.  Thoso  waxed 
shiolds  aro  intondod  as  a  substituto  for  tho  waxed  strips  proviously 
mentíonedi  and  thoir  preparation  and  oso  lias  boon  doscribod  as 
follows  :* 

In  making  the  waxed  wrapper*.  oíd  doraestie  from  worn  bed  sh<*etsor  undergarments 
mayboused.  Tearit  into strips 2  feet  long  and  0  inches  widc:  then  fold  it  intosquarcH 
and  dip  it  into  a  tin  píate  of  hot,  melted  beeswax.  The  wax  will  strike  through 
instantly,  and  then  the  strips  may  be  held  up  by  one  end  and  the  surplus  waxallowcd 
to  drip  baek  into  the  tin  píate.  Wlien  cool.  the  eloth  may  be  torn  into  *  *  * 
arpiaren  oí  proper  size.  No  pressing  or  squeezing  is  necessary.  The  becswax  answcrs 
the  purpose  in  every  vvay:  its  saves  the  buds.  and  that  is  the  end  in  view.  Thesc 


Fio.  12  — Cleft  gnift:  a,  Stock  lieiiig  splít  by  spe- 
«til  prafting  tool;  b,  scion  ready  for  inserí  ion; 
f ,  scion  in  place  reody  for  waxing. 

wrap|>ern  inay  be  leít  on  the  buds  the 
whole  season.  When  the  bud  Hhoots  are 
an  inch  (»r  so  in  length,  the  «trinas  may 
be  tinWOUIld  from  so  inuch  oí  the  wrap- 
pers  as  cover  the  buds;  but  tic  the  upper 
end  of  the  wrapper.  whieh  is  above  the 
bud,  firmly  to  the  projeeting  sttib.  The 
cyclcta2  in  the  wrappers  will  open  as  the 
bud  shoot«  grow.  and  protection  will  be 
afforded  against  hot  suns  and  chilly 
nights. 

clkft  ünkwmtQ.* 

This   ntyle   of   graft.  .  is  particularly 
adaptcd    lo  large    trees   when  for  any 
reason  it  beeoines  necessary  to  chango 
the  variety.     Branehes  too  large  to  be  worked  by  other  raethoda  can  be  cleft- 
grafted. 

A  branch  I  or  4  inches  in  diameter  is  severed  wiili  a  snw.  Can*  should  be  taken 
that  the  bark  be  not  loosencd  from  any  portion  of  the  Btub.  Splil  the  exposod  end 
with  a  broad,  thin  chisel  orgrafting  tool(fig.  12,  a).  Then  with  a  wedge  or  the  wedge- 
shaped  prongat  the  end  of  the grafting  tool  spread  the  cleft  so  that  tho  scious  (fig.  12,  6) 
may  be  inserted  (fig.  12,  c). 


Fia.  13.— A  cleft  graft  mado  ou  a  srnall  branch. 


1  V  r ii. tí.  ni  Fniit  iind  Ntit  Joiirnul,  v.  <»,  no.  94,  p.  22. 

s  Theeyelet  refernvl  to  i*  the  smnll  hole  in  thet-enter  oí  the  protector  shown  in  llguro  II. 
*  Corbett,  L.  C.   The  propuKution  of  phuits.    Karmer's  BtlUeÜn  167,  pp.  17  1^. 
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The  ación  ahould  conaiat  of  a  portiun  of  the  previoua  aeaaon'a  growth  and  ahould  be 
long  enough  t<>  ha  ve  two  or  three  budw.  The  lower  end  of  tho  ación,  which  ia  to  be 
inaertod  ¡n  the  cleft,  ahould  be  cut  into  the  ahape  of  a  wedge.  having  the  outer  edge 
thickcr  than  the  <»thcr.  In  general,  it  ia  a  good  plan  to  cut  the  ación  «o  that  the  loweat 
bud  will  come  just  at  the  top  of  thia  wedge,  so  that  it  will  be  near  the  top  of  the  stock. 
The  importance  of  having  an  intímate  connection  between  the  growing  tiaauea  of  lK>th 
8cion  and  atock  can  not  be  too  strongly  emphasized,  for  upon  thia  alone  the  auceefB  of 

graftin;*  dependa.  To 
make  thia  contact  of  the 
growing  portions  doubly 
certain ,  the  scion  ia  of  ten 
aet  at  a  alight  angle  with 
tho  atock  into  which  it  ia 
inacrted,  in  order  tt>  caii8e 
the  growing  portiona  of 
tlie  two  to  cro88. 

After  the  ación»  have 
been  aet  tho  operation  of 
eloft  grafting  is  completad 
by  covering  all  cut  aur- 
facoa  with  a  layer  of  graft- 
ing wax. 

Cleft  grafting  has 
given  satisf  actorv  re- 
sults  with  the  per- 
Bimmon,  bothon  the 
hranchos  (fig.  13)  and 
at  the  crown  ífig.  14). 

WHTP  OKAKTIXG.1 

Whip  grafting  ia  the 
atylo  almoat  univeraally 
uaed  in  root  grafting.  It 
haa  theadvantagoof  being 
well  adapted  to  amall 
planta. 

The  graft  ¡a  made  by 
cutting  the  atock  off  diag- 
onal 1  y — oiir  long  amooth 
cut  with  a  sharp  knife,  aa 
ahown  in  figure  15,  a. 
Place  the  knife  about  ou«'- 
third  of  the  diatance  from 
tho  end  o!  thocutsurface, 
at  right  anglea  to  the  cut . 
and  aplit  the  atook  in  the 
Fír.  14.— A  cleft  Kmft  made  at  the  crown,  the  soil  which  normally  diroction  of  ita  long  axis, 
eovwl  tho  iinlou  having  Iwmmi  removed  in  order  to  show  the  pnrts     ^'u^  ^Q  lower  end  of  the 

to  )H»tfer  ndyantage.  .      .  ... 

scion  in  hke  manner  (ng. 

15,  b>,  and  whcn  tho  two  parta  aro  foroed  togothor.  as  ahown  in  figure  15,  c.  the  cut  audaces 
will  fit  noatly  together,and  ono  will  noarly  cover  tho  other  ¡f  the  ación  and  atock  areof 


•  CorlwM.  L,  C    The  pmpwnitirm  of  plants.    Farmers'  PulMln  157.  pp.  18-19. 
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the  same  eize.  A  difference  in  di  ámete  r  of  the  two  parte  to  be  united  may  be  disre- 
garded  unless  i  t  be  too  great.  After  the  scion  and  stock  ha  ve  been  locked  together,  as 
ehown  in  figure  15,  c,  they  should  be  wrapped  with  five  or  six  turas  of  waxed  cotton 
to  hold  the  parta  firmly  together. 

While  top  grafting  may  be  done  in  this  way  (fig.  16),  it  is  in  root  grafting  that  the 
whip  graft  finds  its  distinctive  field.  When  the  roots  are  cut  into  lengths  of  2  to  5  or  6 
inches  to  bo  used  as  stocks,  the  operation  is  known  as  piece-root  grafting.  Sometí  mes 
the  entire  root  is  used. 

In  ordinary  propagation  by  means  of  whip  grafts,  the  scion  is  cut  with  about  three 
buds,  and  the  stock  is  nearly  as  long  as  the  scion.  The  graft  is  so  planted  as  to  bring 
the  unión  of  stock  and  scion  not  vory  far  below  the  surfaco  of  the  ground. 

CARK  OK  WHIP  ORAPTS.1 

When  grafted  by  the  whip-graft  method  the  young  trees  will  require  little  sub.se- 
quent  attention  other  than  pruning  and  ordinary  cultivation.  When  the  root  is  that 
of  a  very  young  tree  there  will  be  no  danger 
of  the  supply  of  plant  food  being  such  as  to 
induce  a  growth  of  top  that  is  too  rapid,  as  is 
frequently  the  case  with  cleft  grafts,  espo- 
cially  in  the  tops  of  oíd  trees.  While  tempo- 
rary  stakingas  a  support  to  the  unión  is  not 
necessary,  in  numerous  cases  stakes  will  bo 
highly  eseential  to  i nsureerect  growth.  The 
moisture  of  the  ground  causes  the  wrapping 
material  to  decay  in  the  course  of  a  few 
weehs.  and  it  is  therefore  not  necesHory  t« 
cut  the  banda. 

Tho  operation  of  grafting  most 
fruits  is  generally  successful  if  per- 
formed  in  tho  spring  when  tho  troes 
aro  still  dormant,  or  oven  after 
growth  has  started  slightly ,  provided 
tho  scions  are  en tirely  dormant.  In 
tho  caso  of  the  persimmon,  however, 
much  moro  satisfactory  results  appoar  to  he  ohtained  when  the  grafía 
ing  is  delayed  until  tho  trees  have  definitely  started  into  now  growth. 
Tho  scions  must  be  kept  dormant. 

In  all  of  the  various  methoda  of  budding  and  grafting  the  per- 
simmon it  is  of  the  utmost  importanco  that  the  cut  surfaces  of  both 
bark  and  wood  be  protoctod  with  as  little  delay  as  possible  from 
chomical  chango  due  to  exposure  to  tho  air.  Proteotiott  is  affordod 
by  covering  the  wounds  with  grafting  wax,  waxed  cloth,  or  similar 
de  vicos. 

STOCKS  AND  NURSERY  TREES. 

The  stocks  in  the  nursery  row  should  stand  at  least  6  inches  apart, 
to  afford  space  for  root  developmont  and  to  give  the  workmen  plenty 
of  room  whon  the  trees  are  budded  or  grafted.    The  young  trees 


Fie.  1.1.— Whip  graft:  a,  Stock  propared;  fe, 
scion  prepared;  c,  stock  and  scion  fltted 
toKfthpr  ready  for  tylnjr. 


Reed,  C.  A.    The  pecan.    Bureau  of  Tlant  Industry  Bulletin  251,  p.  25. 
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in  tho  nursery  should  rocoive  fair  cultivation,  and  the  roots  should 
bo  prunod  each  year  with  a  tree  digger  or  spado  in  ordcr  to  keep  tho 
root  systom  small  onough  to  bo  handled  with  oaso  whon  tho  troos  aro 
dug.  Tho  2-yoar-old  roots  aro  always  proforablo  for  stocks.  Oidor 
roots  whioh  aro  small  enough  to  bo  easily  handlod  aro  likely  to  bo 


Kir..  ifi.— A  whlp  praft  aítcrnt- 
taining  considerable  growth. 

stuntod,  and  1-voar- 
ol<l  roots  nnist  bo  vory 
tlirifty  t<>  produce  tho 
desirod  growth  in  the 
graft . 

Treos  which  havo 
been  produced  undor 

ronditions  favorable 

for  developmcnt  may 
bo  plantcd  in  thoir 
permanent  location  after  theyhavo  unido  ono  soason's  growth  in  tho 
nursery.  Somo  variel  ios,  howcver,  are  much  moro  vigoróos  than  othors. 
It  inav  be  advinable  to  grow  l  lio  woakorsorts  in  tho  nnrsorvfor  two  veara 


Fio.  17.— Persimmon  Irtvs  aíter  making  ono  wason's  growth  in  tho 
nurncry.  Thoso  trocs  woro  propapatod  by  grafting  on  soodling 
stocks.  Tho  humllo  on  tho  loft  is  tho  (Joldon  <¡cm  varioty;  on  the 
ritfht,  th.«  Millor.  Tin-  liirp'M  tr.-os  :ir.-  i  to  íeot  tall.  Tho  liif- 
íerence  in  tho  siio  of  tho  tmvs  in  tho  two  hundios  Lsduo  to  tho  diftVr- 
oiuv  in  tho  natural  \  Í£nr  oí  «rov  l  h  nf  thcso  two  sorts. 
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beforo  transplan ting  them.  Figuro  17  shows  two  varietics  of  grafted 
persinunon  trees  that  have  mude  one  season's  growth  in  the  nursery. 

On  account  of  the  very  long  taproot  which  persimmon  (roes  ha- 
bitually  develop,  particularly  when  propagatod  on  seedling  stocks, 
much  caro  must  bo  exeroised  lo  avoid  undue  injury  to  the  root  sys- 
tems when  the  trees  are  dug  from  the  nursery.  Moreover,  bocause 
of  the  deep-rooting  habits  of  these  trees  a  deep  soil  should  be  solee  ted 
•for  their  permanent  location. 

CULTIVATION  OF  THE  PERSIMMON. 

PLANTING. 

The  transplanting  of  the  young  trees  may  bo  dono  at  any  time 
during  the  dormant  period,  from  late  autumn  to  oarly  spring,  when 
the  roots  can  be  proteo ted  from  freezing  tomperatures  and  evapora- 
tion  and  when  the  soil  is  in  a  suitable  condition  for  handling.  If  the 
trees  have  been  properly  taken  up  without  undue  injury  to  the 
roots,  the  tops  will  need  little  or  no  pruning.  If,  on  the  other  hand, 
the  root  systems  have  been  severely  reduced,  the  tops  sliould  be 
headed  back  until  the  total  length  of  branehes  and  trunks  oorre- 
sponds  in  a  general  way  to  the  total  length  of  the  main  roots.  Wounds 
on  both  tops  and  roots  should  be  waxed  as  soon  as  mado. 

Young  persimmon  trees  have  large,  deep  root  systems  and  should 
be  planted  2  or  J  inches  deeper  in  the  orchard  than  they  wero  in  the 
nursery  row.  In  setting  them  out  the  soil  should  be  paeked  thor- 
ouglúy  around  the  roots.  A  round-pointed  wooden  tamp  is  a  very 
serviceable  tool  with  which  to  make  the  earth  compact  as  tho  bolo 
is  filled  up.  The  planting  plan  varios  with  tho  type  of  treo  desired. 
If  it  seems  desirable  to  grow  low-headed  trees  with  the  expeetation 
of  producing  large  fruit  that  can  be  readily  picked  by  liand,  tho  per- 
manent trees  should  bo  plaeod  at  least  16  or,  better  still,  20  foet 
apart  each  way.  If,  however,  a  large  bulk  of  fruit  is  desired  as  stoek 
feed  to  be  scraped  from  tho  ground  or  picked  up  hy  animáis,  a  fair 
degree  of  suecess  may  bo  expected  if  the  trees  are  planted  10  feet 
apart  each  way. 

TILLAOE. 

Probably  the  persimmon  can  be  more  successfully  intercropped 
than  any  other  fruit  troe,  owing  to  the  depth  of  its  root  system. 
BlatíkbeiTios,  dewberries,  strawberries,  and  vegetables  tlirive  very 
well  among  persimmons  until  the  sliade  becomes  too  dense.  When 
the  trees  shade  tho  ground,  it  is  best  to  seed  down  tlie  orchard  if  it 
is  to  be  used  as  a  run  for  ehickens,  cidves,  pigs,  or  other  animáis  and 
tho  fruit  used  as  stock  feed.  If  it  is  planned  to  produce  fruit  for 
market  purposes,  however,  tho  same  cultivatiou  should  be  givcn  the 
ground  as  in  a  commercial  orcliard  of  peach  or  other  fruit  trees. 
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PRUNING. 

The  pruning  of  the  persimmon  varíes  with  the  variety.  There  is 
a  tendency  for  the  tree  to  prime  itself,  as  many  of  the  fruit-bearing 
twigs  die  and  drop  off  with  their  fruit,  thus  making  the  natural 
open  growth  of  the  trees  still  more  open  and  reducing  to  a  minimuni 
the  necessity  for  pruning.  There  are  two  points,  however,  which 
should  be  borne  in  mind:  (1)  The  upright  tendency  of  some  of  the 
mo&t  vigorous  varieties  should  be  checked  by  pinching  off  the  tender 
growing  tips  as  they  get  out  of  reach,  and  (2)  those  trees  that  do  not 
prune  themselves  sufíieiently  to  keep  the  top  well  open  should  be 
thinned  by  removing  en  ti  re  limbs  either  main  or  secondary.  This 
practice  is  preferable  to  opening  the  tops  by  thinning  out  the  small 
branches  and  thus  leaving  the  larger  limbs  bare  for  a  considerable 
portion  of  their  length.  Thinning  admite  light  and  air,  and  at  the 
same  time  a  stronger  vegetative  growth  is  induced :  the  result  is  that 
the  size  of  the  fruit  is  kept  uniform  and  the  crops  are  made  more 
regular  by  reducing  the  tendency  to  overbear  on  altérnate  years. 

AU  wounds  should  be  painted  or  otherwise  covered  as  soon  as  made, 
in  order  to  prevent  the  wood  from  drying  or  dying  back  and  decay 
from  entering  the  body  of  the  trees. 

DISEASES  AND  INSECT  PESTS. 

The  persimmon  is  exceptioually  free  from  the  attacks  of  diseases 
and  insect  pests.  Probably  the  most  important  of  the  insect  ene- 
mies  of  the  persimmon  is  the  hickory  twig  girdler.  The  following 
brief  account  of  the  life  history  and  habits  of  this  insect,  prepared 
for  this  bulletin  by  the  Bureau  of  Entomology,  may  be  of  interest  to 
those  who  anticípate  growing  the  persimmon : 

The  hickory  twig  girdler,  Oncideres  cingulata  Say,  raakea  ha  appearance  about  the 
middle  of  August  and  may  be  found  nntil  the  first  of  October.  It  begina  depoaiting 
its  eggs  about  the  latter  part  of  August  and  continúes  the  procesa  well  into  October. 
The  eggs  hatch  in  from  aoven  to  nine  days  afler  deposition,  and  the  young  larva  begins 
to  íeed  on  the  inncr  bark  and  wood  at  the  point  where  the  egg  waa  inserted  beneath 
the  bark.  Aa  the  larva  increaaca  in  aize  it  continuo*  to  feed  on  the  wood,  going  deeper 
into  the  twig,  and  by  Ihe  time  ita  full  growth  has  been  attaim d  it  often  completely 
hollowa  out  the  twig  for  some  little  d ¡atanco  from  the  point  where  it  bogan  work. 
Some  of  the  larva»  attain  thiir  full  growth  and  bcgin  tranaformation  to  pupa;  about 
.the  first  oí  August.  Others  do  not  make  this  chango  until  near  the  middle  of  Sep- 
tembor.  The  pupal  stage  laata  from  10  to  14  days,  when  the  inaecta  transfonn  to 
adulta  and  emerge  from  the  twigs  where  they  have  epent  their  livee.  Sevoral  days 
pase  before  they  bcgin  laying  their  eggs  in  the  small  limbs  and  twigs. 

The  injury  caused  by  this  inseet  oceurs  in  the  procesa  of  oviposition.  The  adult 
gnawa  a  small  hole  in  the  bark,  usually  just  above  or  juwt  below  a  bud,  and  the  egg 
is  inserted  beneath  the  bark  by  mcans  of  the  ovipositor.  Sevoral  eggs  are  usually 
depoaited  in  a  twig  in  this  manner,  and  the  insect  then  beginagirdlingthe  twig  beneath 
the  point  of  oviposition  by  gnawing  out  small  pieces  of  the  bark.  A  ring  is  thus  made 
around  the  twig,  porhapa  a  third  of  the  way  through,  weakening  it  to  such  an  extent 
that  it  is  broken  off  by  the  wind  during  the  winter  or  the  following  spring.  The 
treea  are  often  aeverely  injured  by  having  the  young  growth  pruned  off  in  this  manner. 
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In  ordor  to  control  this  inseet  the  twigs  should  be  picked  up  from  the  ground  in 
June  or  early  July.  All  twigs  which  are  found  at  this  time  have  been  girdlcd  and 
broten  from  the  tree  and  should  be  coUectod  and  burned  in  order  to  destroy  the 
inserte  which  are  inside  them. 

USES  OF  THE  PERSIMMON  TREE. 

The  largest  purchasos  of  persiinmon  wood  are  made  by  the  manu- 
facturera of  cotton-mill  supplies,  who  uso  the  timber  in  raaking 
bobbins.  The  wood  is  well  suited  for  this  work,  as  it  is  strong, 
comparatively  light,  hard,  elastic,  and  elose  grained,  taking  a  high 
polish.  Shoe  lasts  are  also  made  to  some  extent  from  persimmon 
wood. 

The  tree  has  some  valuó  for  shade  and  ornamental  purposes.  Con- 
cerning  this  use  of  the  nativo  persimmon  Mr.  F.  L.  Mulford,  land- 
scape  gardener  of  the  Department  of  Agriculture,  writes  as  followB: 

As  an  ornamental  for  lawns  the  peraimmun  compares  favorably  with  any  of  the 
añade  trees  used  on  prívate  grounds,  provided  that  it  does  not  overhang  a  sidewalk, 
where  the  dropping  of  fruita  would  be  objectionable.  The  broad,  glossy  lcavcs  on 
the  gracefully  drooping  branches  give  a  dense  shade  from  early  in  the  spring  until 
the  autumn  is  well  advanced. 

In  the  early  summer  the  lit tío  waxlike  flowers  íill  the  air  with  a  delieioua  íragrance, 
soraewhat  resembling  that  of  the  calla  lily.  When  the  fruit  begins  to  mature,  yel- 
lowish  and  golden  clusters  ap]>ear  among  the  dark-green  leaves  and  add  to  the  beauty 
of  the  tree  until  they  fall.  Some  of  the  later  varieties  are  ornamental  after  the 
leavee  have  fallen  and  even  until  well  into  the  winter. 

USES  OF  THE  PERSIMMON  FRUIT. 

The  only  fruit  which  equals  the  persiinmon  in  food  valué  is  tho 
date.    This  is  shown  by  the  analyses  presented  in  Table  I. 

Table  I .— Comparaiive  analyses  of  fresh  fruits,  shotring  their  food  valúes  ¡n  pcrcenUigr* 

of  the  weight  of  the  fruit.1 


Fruit. 


Appfes. 
Líl  u.-U. 

<  'h-rrtos . 
Curran  ts 
DaUs... 

Kfes  

«irapes». 


(Navcl). 


Plums. 
Raspbcrries . 
Strawberries. 


Total 

solids. 

Ash 

I'rotein. 

Cnid- 
flber. 

Per  cent. 

Pe  r  cent. 

Per  cent. 

Per  cent. 

l'ir  cent. 

13.65 

0.28 

0.69 

10.26 

0. 96 

11.59 

.48 

.51 

4.44 

5.21 

22.30 

.65 

.81 

11.72 

.62 

15.23 

.72 

.51 

6.38 

4.57 

» » o«.  86 

M.20 

»  l.  48 

•56.50 

'  3.80 

20. 13 

.57 

1.34 

15.  51 

»  21.  N3 

.53 

.59 

•  17. 11 

3.60 

13.  87 

.43 

.48 

15.91 

«  10.60 

.40 

.70 

•5.90 

3.60 

16.97 

.31 

.36 

8.26 

4.30 

'35.17 

.78 

.88 

»  31.  74 

1.43 

15. 14 

.61 

.40 

3.56 

4.34 

13.  79 

.49 

.53 

3.95 

5.90 

9.48 

.60 

.97 

5.36 

1.51 

1  Data,  with  execptlons  as  noted,  from  Burean  oí  CheniLstry  BulMin  fi6,  pp.  41-12. 

*  Dry  mattor. 

»  Average  oí  11  analyses.  Seo  "Chemistry  and  riin-ning  oí  th*>  datr,"  Ariiona  Agricultura!  Kxiwriment 
ütation  Bulletin  66,  p.  408. 
«  Sea  "  Principies  of  nutrition  and  nutritivo  valué  of  food."  Farmers'  Bulletin  142,  p  18. 

*  Adspted  (rom  the  two  publications  mentioned  in  footnotes  3  and  4. 
«  Fatsand  carhohvdrates. 

*  8ee  «  Uae  of  íruii  as  food,"  Farmers'  Bulletin  293.  p.  14. 

»  See^'Th.^American  persimmon,"  Indiana  Experiment  Station  Bulletin  60  (1896),  p.  52. 
»•  Averagc  of  6  analyses  in  '  Tb¿  American  pt'rsiramon,"  Indiana  Experiment  Statlon  Bulletin  60  (1896). 
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Probably  the  most  common  use  of  the  fruit  is  as  foed  for  hogs.  As 
a  rulo,  tho  hogs  aro  moroly  turned  loóse  in  lots  where  persimuion 
troos  have  como  up  naturally.  Some,  however,  who  approciato  tho 
valuó  of  this  fruit  as  stook  feod  havo  sot  out  orchards  in  ordor  to 
próvido  a  dcfinite  supply  for  this  purposo.  If  varietics  aro  selected 
which  ripen  in  a  eontinuous  soquonco,  tho  fruit  will,  in  somo  soetions, 
furnish  forage  for  hogs  frora  tho  last  of  August  until  oarly  wintor.  A 
small  aroa  dovotod  to  persinimons  can  thus  ho  mado  a  yaluablo  asset 
for  any  general  farm  located  in  a  porsimmon  distriet  which  includes 
hogs  among  its  stock. 

The  porsimmon  fruits  intonded  for  shipment  shoidd,  to  avoid 
bruising,  be  carefully  hand  picked  whilo  still  quito  firm,  that  is,  just 
as  tho  ílosh  begins  to  soften.  Fruits  which  can  be  delivorod  direct 
to  tho  consumer  should  not  bo  picked  until  fully  mature  and  should 
also  be  handled  with  great  care.  Fruit  of#thc  later  varieties,  espe- 
cially  thosc  of  tho  oblong  type,  often  hang  on  tho  trees  for  woeks, 
drying  to  about  tho  consistoney  of  tho  eommereial  dato. 

Quart  and  pint  size  borry  boxes  are  commonly  used  when  packing 
tho  fruit  for  markot,  tho  baskets  being  handled  in  tho  ordinary  straw- 
borry  crates.  Larger  units  would  result  in  bruising  tho  softer  fruits 
and  aro  therofore  not  advisable.  Crates  in  which  the  individual 
fruits  aro  placed  in  sepárate  compartments  aro  suggosted  for  shipping 
tho  bottor  grados  of  persimmons,  and  it  is  beliovod  that  a  trade  which 
will  fully  repay  the  expense  and  trouble  of  this  method  of  handling 
can  be  built  up  in  any  town  of  modérate  size.  Persimmons  which 
are  placed  in  storago  should  be  packed  in  egg  crates  or  similar  con- 
tainers  that  hold  tho  fruits  sepárate. 

RECIPES  POR  USING  PERSIMMONS. 

Before  tho  advent  of  tho  whito  man,  the  Indians  mixed  tho  pulp 
of  this  fruit  with  crushed  corn  and  made  it  into  a  kind  of  bread. 
Now,  thoro  aro  many  ways  in  which  tho  fruit  can  be  used,  but  the 
diíTeront  methods  aro  not  well  known,  and  many  peoplo  with  fine 
troes  in  thoir  possession  aro  allowing  tho  fruit  to  wasto  becauso  they 
do  not  realizo  its  valué.  Tho  dissemination  of  knowlodge  regarding 
tho  use  of  the  porsimmon  in  proparing  vory  palatablo  food  produets 
should  result  in  much  widor  uso  of  tho  fruit.  To  this  end  a  number 
of  recipes  aro  includod  in  this  publication. 

Sinco  hoat  makos  tho  astringeney  of  the  porsimmon  more  apparent, 
it  is  always  well  to  add  one-half  teaspoonful  of  baking  soda  (bicar- 
bonato of  soda)  to  each  eupful  of  j)ersimmon  pulp  in  all  recipes 
where  the  fruit  is  subjoeted  to  hoat.  Altliough  it  has  been  proved  by 
experiment  that  tho  soda  may  bo  omitted  if  the  fruit  Ls  entirely 
freo  from  astringeney,  it  is  bottor  to  use  it  until  ono  is  suro  of  the 
quality  of  the  porsimmon  pulp. 
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PKK8IMIION  HRKAP. 

1  cup  nf  pcrsiinmon  p\ilp.  Yeast. 
1  cup  of  water.  Shortening. 
i  teaspoonful  of  «nía.  Flour  to  make  a  etiff  dough. 

Set  to  rise,  raold,  and  bake  like  other  bread. 

PKRMIMMON  CRUMPET8. 

Tako  1  pint  of  the  spongo  of  permmmon  bread  which  has  bocu  net  over  night,  add  one 
egg  and  enough  milk  to  make  a  thin  batter,  set  to  riso  for  ono  hour,  then  bako  ou  a  hot 
griddle  like  griddlecako».    Serve  hot  with  butter  or  sirup. 

r K KHIM M ON  U  RI I U >L KC A  K  KM . 

1  cup  nf  pcrximmon  pulp.  1  teaspoonful  of  baking  powder. 

I  egg.  i  teaspoonful  of  soda. 

1  cup  of  flour.  Milk  to  make  a  thin  batter. 
Bake  and  serve  as  aliovo. 

l'K KHI M M O V-PK AN UT  < ¡ RIDDLKCA K KM. 

1  cup  of  persimmon  pulp.  1  teaspoonful  of  baking  powder. 

1  tableupoonful  of  jreanut  butter.       J  teaspoonful  of  soda. 
1  egg.  Milk  to  mako  a  thin  batter. 

1  cup  of  flour. 
Bake  and  serve  as  aliovo. 

PKRMIMMON-PKANUT  MUFFIN8  (A  OOOU  RKCIPK  FOR  CAMPERM). 

J  cup  of  pcrHimiiion  pulp.  1  teaHpoonful  of  baking  powder. 

1  tablespoonful  of  peanut  butter.       i  teaspodnful  of  soda. 
1  cup  of  flour. 

Press  or  cut  in  pata  J  inch  thick  and  bake  in  a  (piick  oven. 

COFFKK  FUL' IT  CAKE. 

Boil  together  1  cup  of  molassos  and  cupM  of  minced  dried  persimnions  for  five 
minutes.  Cream  1  cup  of  sugar,  $  cup  of  butter  and  1  ogg,  and  add  to  the  abovo. 
Stir  in  three-fourths  of  a  cup  of  strong  coffoe  and  place  on  a  warm  stove.  Add  2  cups 
of  flour;  1 J  teaspoonfuls  of  mixed  ground  spice;  1$  teaspoonfuls  oí  a  phosphate  baking 
powder,  or  ií  preferred,  1  teaHpoonful  of  baking  powder  and  J  teaspoonful  of  soda. 

Bake  in  a  modérate  or  slow  oven  40  minutes  to  1  hour. 

PKKHIMMON  CAKE. 

1  cup  of  pewimmon  pulp.  I  cup  of  flour. 

J  cup  of  sugar.  1  teaspoonful  of  baking  jwwder. 

1  egg.  i  teaspoonful  of  soda. 
Butter  of  «izo  of  a  walnut. 

Bake  40  minutes  in  a  modérate  oven,  For  a  soft  pudding  leavo  out  tho  egg».  For 
a  custard  leave  out  tho  flour  and  tho  baking  powder. 

PKRMIMMON  PUDDINO  (CAKE  OR  PüNK).1 

1  pint  of  fino  persimmon  pulp.  li  eups  of  flour. 

I  cup  of  sugar.  1  teaspoonful  of  ground  einnamon. 

1  quart  of  swoet  milk.  2  teaspoonful»  oí  baking  powder. 


>  The  American  perslmmon.   Indiana  Kxperiment  Statlun  Dnlletin  G0,  pp.  iZSi,  \m. 


24 


FARMERS*  BULLETIN  685. 


PRE8ERVED  PERSIMMON  PULP. 

Place  equal  amounts  of  pereimmon  pulp  and  sugar  in  glass  or  earthenware  jare  or  in 
coated  sanitary  cana.  (Never  uso  cana  of  uncoated  tin  íor  persimmons.)  Mix 
thoroughly  and  set  in  a  cool,  light  place.  Stir  occasionally  until  the  air  is  removed 
and  seal  with  paraífin  or  waxed  paper.  The  cans  may  be  heated  over  a  slow  fire, 
just  enough  to  drive  out  the  air,  and  should  be  sealed  at  once. 

PRESERVE!)  WHOl.E  PERSIMMONS. 

Put  a  thin  layer  of  sugar  in  the  bottom  of  a  jar;  then  a  layer  of  whole  ripe  persim- 
mons, then  a  layer  of  sugar;  and  so  on  until  tho  jar  is  full.  The  sugar  will  soon  dia- 
aolve  and  form  a  airup.  Press  the  upper  fruits  down  under  the  sirup  or  add  more 
sirup  to  tho  jare.  Seal  and  storo  until  used.  The  sirup  may  be  drained  ofl  and 
the  fruits  served  like  dates,  which  they  will  rescmble  very  much  in  both  appear- 
ance  and  flavor. 

PERSIMMON  LEATHER. 

Spread  a  thin  layer  of  ripe  persimmon  pulp  on  waxed  paper  or  on  a  largo  platter. 
Dry  in  the  sun,  in  a  fruit  evaporator,  or  in  the  oven  of  a  stove,  leaving  the  oven  doors 
open.  Remove  the  seeds.  Add  another  layer  of  pulp,  and  repeat  until  the  leather 
is  of  a  thicknoss  to  handle  easily.  This  may  be  diced  or  minced  and  \:sed  instead  of 
raisins  or  citrón  in  fruit  cakes,  cookies.  or  puddings. 

PERSIMMON  ICE  CREAM. 

2  cups  of  persimmon  pulp.  1  cup  of  thick,  swe«?t  cream. 

Beat  together  thoroughly  and  freezo  like  ordinary  ice  cream.  The  fruit  must  be 
thoroughly  ripe  and  nonastringent. 

PERHIMMON  FRUIT  ICE. 

2  <  ups  of  persimmon  pulp.  1  cup  of  sugar. 

Beat  to  a  cream  y  pulp  and  írecze. 

PERSIMMON  TAPE  Y. 

Two  cups  of  the  sirup  from  the  pre«er\'e<l  whole  pereimmons.  Add  1  cup  of  sugar 
and  oook  until  it  forms  a  hard  ball  in  water.  Pour  on  a  buttered  platter  and  pulí. 
Cut  tn  stirks  and  squares. 

PERSIMMON  EUIKJE. 

2  cupe  of  pereiminon  pulp.  2  cups  of  sugar. 

Cook  over  a  slow  fire,  stirring  occasionally,  until  graining  begins.  Add  1  tea* 
spoonf ul  of  baking  soda  and  stir  over  the  fire  until  quite  stiff.  Spread  on  buttered 
platter  or  paraflin  paper. 

SELECTED  AND  CULTFVATED  NAMED  VARIETIES. 

The  nativo  persimmon  vnrieties  that  have  thus  far  received  ñames 
and  been  disseminated  for  cultivation  have  originated  as  chance 
seedlings,  being  brought  into  cultivation  from  the  wild  stat«.  With 
few  exceptions,  the  fruits  of  these  varieties  are  of  the  óblate  type. 
Brief  descriptions  of  the  fruit  of  some  of  the  better  known  varieties 
foDow. 
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DESCRIPTIONS  OF  VARIETIES. 

Burrier.  Origin,  central  Kentucky,  where  it  ripena  rather  early;  form,  óblate; 
aize,  médium;  color,  yellow;  practically  aeedleaa;  fleah,  aoít;  quality,  very  good. 

Boone  (Daniel  Boone).  Origin,  Indiana,  where  it  ripena  during  October  and 
November;  form,  roundish  óblate;  aize,  médium;  color,  yellow,  with  a  dull 
blush  in  the  aun;  akin,  rather  tough;  seeda,  numeroua;  flavor,  Bweet  but  not  rich; 
quality,  good. 

Delmas.  Origin,  Scranton,  Misa.,  where  it  ripena  during  October  and  early  Novem- 
ber; form,  roundish  óblate;  size,  médium  to  large;  color,  reddiah  yellow;  akin, 
thin  and  tough;  aeeda,  numeroua;  flavor,  sweet  and  rich;  quality,  very  good. 

Early  Bearing.  Introduced  írom  Carteraburg,  Ind.,  whero  it  ripena  oarly  in  Octo- 
ber; form,  round  ovate;  aize,  médium;  color,  dull  yellow;  quality,  good. 

Early  Oolden.  Origin,  Illinois,  where  it  ripena  in  September;  form,  oblong;  aize, 
médium  to  large;  color,  yellow;  akin,  thin;  aeeda,  few;  flavor,  eweet;  quality, 
very  good. 

Oolden  Oem.  Introduced  from  Borden,  Ind.,  where  it  ripena  from  Auguat  to 
October;  form,  roundish  oblong;  aize,  médium  to  large;  color,  dark  orange  to  red; 
aeeda,  few;  flavor,  rich  and  aweet;  quality,  good. 

Hicks  Origin,  Washington  County,  Ind.,  where  it  ripena  in  October;  form,  roundish 
óblate;  aize,  médium  to  large;  color,  dark  red;  akin,  thin  and  tender;  aeeda,  few; 
flavor,  rich;  quality,  very  good. 

Josephine  (American  Honey,  Honey).  Origin  near  Bluffton,  Mo.,  where  it  ripens 
in  September;  form,  roundish  óblate;  aize,  médium;  color,  bright yellow,  changing 
to  palé  translucent;  akin,  tough;  aeeds,  few;  flavor,  aweet  and  rich;  quality,  good 

Kansaa.  Introduced  from  Misaouri,  where  it  ripena  in  September:  form,  roundish 
óblate;  aize.  rather  largo;  color,  yellow  splaahed  with  retí;  flavor.  rich;  quality, 
very  good. 

MÜler.  Origin,  Jackaon  County,  Mo.,  where  it  ripena  in  September;  form,  roundiah 
oblato;  aize,  large;  color,  reddiah  yellow,  translucent;  akin,  tough;  aeeds,  rather 
numerous;  flavor,  sweet;  quality,  good. 

Ruby  (LittWs  Ruby).  Introduced  from  Carteraburg,  Ind.,  whero  it  ripena  during 
September  and  for  aome  time  later;  form,  roundiah  oblato;  aize,  amall  to  médium; 
color,  yellowiah  red.ahading  to  deep  re<l;  akin,  tender;  aeeds,  few;  flavor,  aweet; 
quality,  very  good. 

Shoto.  Introduced  from  Danville,  Ind.,  where  it  ripena  during  October;  form,  oblong 
ovate;  8Íze,  large;  color,  dull  yellow,  bluahed  in  the  aun;  akin,  rathor  tough; 
aeeda,  few;  quality,  very  good. 

Smeech.  Introduced  from  Pennsylvania,  whero  it  ripena  during  October  and  No- 
vember; form,  roundiah  óblate;  aizo,  médium;  color,  dull  yellow,  aplaahed  with 
red;  flavor,  rich  and  aweet;  quality,  very  good. 
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THE  NATIYE  PERSIMMON  is  considerably  prized 
by  many  who  are  familiar  with  it  in  its  natural  range  of 
distribution  and  who  have  opportunities  to  eat  the  fruit  at 
its  best;  it  is  considerably  derided  and  scorned  by  many  who 
think  only  of  its  extreme  astringency  whcn  eaten  before  it  is 
fully  mature  and  in  4  'good  eating  condition." 

As  is  the  case  with  some  other  native  fruits,  little  has  been 
done  to  improve  the  persimmon.  A  number  of  selections 
have  been  made  of  trees  producing  superior  fruit  in  the  wild, 
and  thesc  have  been  named  and  propagated  for  the  trade. 
During  the  second  decade  of  this  century  the  number  of 
such  varieties  probably  reached  its  máximum.  In  the  more 
recent  years,  apparently  from  lack  of  demand  for  the  trees, 
most  nurseries  have  ceascd  to  propágate  them,  with  the 
result  that  at  the  present  time  (1935)  trees  of  probably 
not  more  than  2  or  3  named  varieties  are  available  to  the 
trade. 

This  bulletin  sets  forth  methods  of  propagation  and  care 
of  the  trees,  calis  attention  to  some  of  the  merits  of  the 
fruit,  and,  in  particular,  supplies  some  recipes  for  its  usein 
cookery. 


Wa,Buinainn  t>  r  Issued  October  1915 

W  ashlnRton,  D.  L  Rerised  August  1935 
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INTRODUCTION 

THE  PERSIMMON  seems  to  have  been  the  first  native  American 
fmit  to  be  described  and  praised  by  the  early  explorers.  De  Soto 
learned  its  food  valué  in  1539,  and  in  1557  published  an  account  of  it 
at  Evora,  Portugal.  The  following  year,  1558,  Jan  de  Laet  described 
the  persimmon  ui  his  work  on  Virginia.  John  Smith's  narrativo  of 
the  settlements  and  resources  of  the  New  World,  written  duringthe 
first  years  of  the  seventeenth  century,  included  a  long  discussion  of 
the  persimmon.  In  his  reference  to  this  fruit,  where  he  says  "If  it  be 
not  ripe,  it  will  draw  a  man's  mouth  awrie  with  much  torment",  he 
so  well  characterizes  the  puckering,  astringent  effect  of  the  tannin 
contained  in  the  immature  fruit  that  no  other  comment  is  necessary. 

The  persimmon  tree  has  received  more  criticism,  both  adverse  and 
favorable,  than  almost  any  other  known  species.  Those  who  have 
discussed  the  food  valué  of  the  fruit,  from  the  earliest  chroniclers  to 
recent  writers,  have  prophesied  that  the  tree  would  soon  be  accorded 
a  place  in  our  gardens  and  orchards.  Those  people,  on  the  other 
hand,  who  have  been  acquainted  onlv  with  the  immature  fruit  or 
with  the  young  sprouts  in  cultivated  nelds  have  had  nothing  to  say 
in  its  favor  and  have  bent  their  energies  toward  its  destruction  rather 
than  its  propagation  and  cultivation. 

There  are  several  factors  which  are  responsible  for  the  slow  progress 
of  persimmon  development  in  this  country.  One  reason  for  the 
neglect  of  this  fruit  seems  to  be  the  erroneous  yet  oft-repeated  state- 
ment  that  persimmons  are  unfit  to  eat  until  they  have  either  been 
touched  by  frost  or  frozen.  Although  this  statement  has  been 
corrected  by  nearly  every  one  who  has  studied  the  subject,  neverthe- 
less  throughout  the  regions  where  persimmons  are  grown  many  of  the 

1 


Digitized  by  Google 


2  FARMERS'  BULLRTIN   68  5 

best  fruits  are  lost  each  ycar  becauso  thcy  riñen  and  fall  bcfore  frost 
or  bcfore  thcy  are  supposed  to  be  edible.  The  truth  of  the  mattcr 
is  that  freezing  is  as  detrimental  to  the  quality  of  persimmons  as  to 
the  quality  of  any  other  fruit.  If  persimmons  are  not  edible  and 
free  from  astringency  before  frost,  it  is  because  the  variety  is  a  late 
one  and  the  fruit  has  not  yet  matured. 

The  development  of  the  persimmon,  whether  for  orchard  or  orna- 
mental purposes,  has  been  retarded  by  the  difficulty  encountered  in 
propagating  and  transplanting  it.  One  grower  has  characterized  it 
as  the  only  tree  that  he  could  not  kill  in  his  cultivated  fields  and  the 
only  one  that  he  could  not  make  live  in  his  garden.  Failure  in 
transplanting  is  usually  due  to  a  lack  of  knowledge  concerning  the 
characteristic  root  development  of  the  persimmon.  Under  natural 
conditions,  the  roots  penétrate  much  deeper  into  the  soil  than  those 
of  most  other  fruit  trees.  and  unless  great  care  is  excrcised  when  the 
tree  is  taken  up  it  is  almost  impossibie  to  get  more  than  a  small 
percentaje  of  the  root  system,  thus  reducing  the  chance  of  making 
the  tree  live  when  transplanted. 

From  time  to  time  vafuable  trees  have  been  discovered,  cared  for, 
and  even  in  some  cases  transplanted  or  propagated.  Most  of  these 
have  been  soon  neglected  or  destroyed,  until  there  are  comparatively 
few  varieties  of  marked  valué  available  for  general  distribu tion. 

Both  De  Soto  and  Jan  de  Laet  when  describing  the  ripe  fruit  of 
the  native  persimmon  cali  it  a  "delicious  little  plum",  and  John 
Smith  and  other  writers  of  the  seventeenth  century  speak  of  it  as  a 

§lum  with  the  flavor  of  an  apricot.    This  use  of  the  word  "plum" 
oubtless  directed  the  attention  of  many  people  to  the  native  species 
of  Prunus,  which  include  our  wild  cherries  and  plums. 

BOTANICAL  CLASSIFICATION 

The  persimmon  belongs  to  the  ebony  íamily  (Ebcnacese)  and  is 
known  to  botanists  as  Diospyros  virginiana.  It  is  the  only  member 
of  the  family  which  is  indigenous  to  any  extensivo  portion  of  this 
country. 

NATURAL  DISTRIBUTION 

Roughly  speaking,  the  persimmon  is  indigenous  to  the  south- 
eastern  quarter  of  the  United  States,  being  found  in  large  numbers 
in  the  fields  and  forests  of  that  región.  The  more  favored  localities 
in  Iowa  and  eastern  Nebraska  produce  many  fruits,  but  very  few 
trees  are  found  west  of  central  Kansas.  Scattering  specimens  in 
Connecticut  and  on  Long  Island  mark  the  present  northeastern 
limit  of  the  species.  A  few  trees  in  Rhode  Island,  New  York,  and 
Michigan  which  produce  fairly  well  indicate  that  the  northern  limit 
of  cultivation  may  be  extended  whenever  economic  conditions  (that 
is,  the  valué  of  the  fruit  for  food  or  of  the  tree  for  ornamental  purposes) 
seem  to  warrant. 

The  zone  of  greatest  productivity  and  adaptability,  wherein  appear 
by  far  the  largest  number  of  promising  types,  extends  from  Mary- 
land,  Virginia,  and  the  Carolinas  westward  through  Missouri  and 
Arkansas.  The  persimmon  thrives  equally  well  on  the  sands  of  the 
Coastal  Plain,  the  shales  of  the  Allegheny  Mountains,  the  muck  of  the 
river-bottom  lands,  and  the  chert  of  the  Ozarks. 
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GENERAL  DESCRIPTION 
HABIT  OF  GROWTH 

Throughout  the  habitat  of  the  persimmon  there  is  a  wide  variation 
in  the  size  and  growth  of  the  trees  and  in  the  form,  size,  color,  and 
nuniber  of  seeds  of  the  fruit.  The  tree  characters  seem  to  indícate 
two  types,  upright  and  drooping,  and  these  tree  types  are  closely 
allied  with  the  fruit  tjTpes. 

\Yhen  grown  in  the  opcn,  persimmon  trees  rarely  reach  a  height  of 
50  feet.  In  a  dense  forest  growth  they  sometimes  reach  70  or  100 
feet,  but  that  is  uncommon.  The 
charactcristic  checking  of  the  bark 
of  an  oíd  tree,  which  is  shown  in 
figure  1,  aids  one  to  recognize  the 
species.  The  top  of  the  tree  is 
usually  roundish  or  conical  in  form. 
Large  trees  are  oftcn  somewhat 
irregular,  owing  to  the  breaking  of 
limbs  by  heavy  crops  of  fruit ;  more- 
over,  it  is  a  characteristic  of  pro- 
ductivo trees  to  pnine  themselves 
by  dropping  many  of  the  fruit- 
bearing  twigs.  The  branches  are 
always  spreading,  oftcn  coming  out 
almost  nt  right  angles  to  the  trunk 
and  then  drooping  moro  or  lc^s, 
especially  after  the  tree  has  borne 
a  few  crops. 

The  leaves  are  elliptical  or  slight- 
ly  ovate  in  form,  acuminato  at  the 
apcx,  measuring  from  3  to  6  inches 
in  length  and  1  to  3  inches  in  width, 
with  a  short  petiole.  In  color,  they 
are  a  dark  glossy  green  on  the 
upper  surface  and  a  grayish  groen 
underneath.  Trees  diíTer  marked- 
ly,  however,  in  habits  of  growth,  as 
is  shown  in  figures  2,  3,  and  4. 

FLOWERING  HABIT 

The  flowers  resemble  little  lip- 
ped  \irns  of  wax,  from  one-fourth 
to  thrce-fourths  of  an  inch  in  length, 
the  color  varying  from  a  greenish 
vello w  to  a  nulky  white.  They  are 
l)orne  on  short  stalks  and  appear 
from  the  last  of  April  in  the  ex- 
treme South  until  the  middlo  of  June  at  the  northern  limit  of  the 
persimmon  habitat. 

The  trees  are  generally  dioecious;  that  is,  the  pollen-bearing  and 
fruit-producing  flowers  are  bonie  on  sepárate  trees.  The  pistillate 
or  fruit-producing  flowers  are  borne  singly,  while  the  staminate  or 
pollen-bearing  flowers  are  generally  produced  in  threes.  The  pollen 
is  very  light  and  powdery,  and  while  it  is  generally  distribu ted  by 
the  bees  that  frequent  the  trees  in  ereat  numbers  during  blossoming 
timo  it  can  also  bo  carried  to  great  distances  by  the  wind. 
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.Fiuukk  1.— An  ol<I  persimmon  tree  which  ÚtOWt 
the  ciinructcristic  checking  of  the  bark. 


4 


FARMERS '  BULLETIX   68  5 


FRUIT  CHARACTERS 


The  fruit  is  a  tnie  berry  containing  sometimes  as  many  as  eight 
seeds  in  its  palé,  translucent  flesh.  It  varíes  in  forni  from  óblate  to 
oblong  and  in  diamcter  from  three-fourths  of  an  inch  to  2  inches. 
There  is  a  wide  range  in  color,  varyhu*  from  yellow  to  palo  orange 
and  even  to  a  dark  red,  with  many  vane  tal  markings,  often  blushed 
and  covered  witk  a  bluish  bloom.  When  green,  persimmons  are  gen- 
erally very  astringent  and  puckery,  because  of  the  large  quantity  of 
tannin  contained  in  the  flesh,  bnt  when  thoroughly  matnre  and  ripe 
the  flavor  is  rich  and  sweet,  and  the  consistency  varíes  between  that 
of  a  baked  applo  and  a  soft  custard.  The  fmits  of  many  late  varieties 
turn  a  rich  dark  red  and  partially  dry  on  tlio  trees. 


POSSIBILITIES  OF 
IMPROVEMENT 

The  season  of  the 
native  persimmon  is 
probably  longer  than 
that  of  any  other  wild 
fruit,  both  locally  and 
over  the  country  as  a 
\v lióle.  In  many  sec- 
tions  the  earliest  and 
the  la  test  varieties 
may  be  found  grow- 
ing  side  by  side,  or  at 
least  within  a  few 
miles  of  each  other. 
The  Burean  of  Plant 
Industry  has  records 
for  both  early  and  late 
varieties  from  the 
southern  part  of 
Georgia  and  Florida. 
In  the  District  of  Co- 
lumbia  there  are  some 
trees  which  ripen  their 
fruit  in  August  and 
others  on  which  it 
hangs  un  til  February. 

Generally  speaking, 
the  best  fruits  are 
neither  the  earliest  ñor  the  latest.  but  rather  those  that  ripen  just 
before  the  beginning  of  the  trce's  aormant  season.  The  latest  varie- 
ties are  still  ímmature  when  the  leaves  fall  or  when  they  are  killed 
by  frost,  and  they  must  complete  the  ripening  process  within  them- 
selves  instead  of  drawing  nourisliment  from  the  tree  until  they  have 
grown  to  maturity. 

The  largest  as  well  as  the  best  fmits  are  those  that  ripen  about  the 
time  the  trees  shed  their  leaves.  The  early  varieties  are  nearly  all 
médium  in  size,  and  the  late  varieties  which  hang  on  until  cold 
weather  are  generally  small.  Seedless  f  ni  its,  as  a  rule,  are  smaller 
and  earlier  than  those  with  seeds  produced  on  the  same  trees. 


Figubb  2.— A  persimmon  tree  oí  the  upricht  tyi*e  which  produces 
large,  óblate  fruJts  und  Is  here  used  as  a  dooryard  tree. 
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The  wide  variations  shown  by  the  fruit  in  size,  color,  season  of 
maturity,  and  tendency  to  seedlessness,  and  by  the  trees  in  size, 
shape,  and  vegetativo  vigor  indicate  the  possibility  of  greatly  im- 
proving  the  native  persinimon.  Up  to  the  present  tuno  one  essential 
factor  has  been  overlooked  in  all  atteinpts  at  breeding  botter  varicties. 
That  factor  is  the  parentage  of  the  malo  or  pollen-bearing  trees. 
Without  a  knowledge  of  the  characters  rcprescnted  in  the  malo 
parent  thcre  is  no  certainty  as  to  the  results  of  the  crossing  and  no 
possibility  of  the  line  breeding  whicli  is  essential  to  the  rapid  develop- 
ment  of  improved  varicties.  Deíhiite  efforts  should  be  mado  in 
breeding  work  to  secure  pollen-bearing  trees  of  known  parentage. 
They  should  be  so- 
lee ted  from  among 
trees  grown  from  seed 
produced  on  the  most 
desirable  fruit-bearing 
trees. 

PRESENT  STATUS 

Throughout  the  re- 
gión where  persim- 
mons  are  found  in 
abundance  the  fniit 
is  considered  as  being 
"good  for  dogs,  hogs, 
and  'possums."  Occa- 
sionally  a  family  is 
mentioned  as  having 
livod  for  severa! 
months  upon  the  fruit 
from  a  single  large 
tree. 

In  some  of  the  large 
cities  andtownswithin 
the  persimmon  habi- 
tat, the  wild  fruit  can 
be  purchased  during 
the  autumnand  early 
winter  from  the  deal- 
ers  who  oceupy  the 
opon  stalls  m  the 
pubiic  markets.  A  few  enterprisin^  growers  adjacent  to  large  cities 
nave  built  up  a  demand  for  the  fruit. 

The  methods  of  utilizing  the  persimmon  aro  at  present  rather 
ümited.  Fresh  fruit  is  used  in  various  ways — in  making  a  few  kinds 
of  pudding,  sherbet,  cake,  etc. 

PROPAGATION 

As  is  the  caso  with  most  tree  fruits,  the  persimmon  does  not  repro- 
duce its  varietal  characteristics  through  the  seed,  and  other  methods 
of  propagation  are,  therefore,  necessary  to  perpetúate  desirable  vari- 
eties.  Propagation  of  tho  persimmon  by  the  methods  commonly  em- 
ployed  with  tree  fruits  is  more  difficult  than  for  such  fruits  as  the 
apple  or  the  peach.  The  methods  described  below  have  been  found 
successful  in  actual  practice. 


Fiouke  3  — A  persimmon  tree  oí  upright  hahit  oí  growth  which 
produces  fruit  oí  the  pyriíorm  type.  ripeiiinu  in  midseason. 
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The  seeds  of  the  persimmon  are  scattered  by  mammals  and  birds 
and  in  the  natural  sequence  of  events  reach  the  ground  ih  the  fall  or 
winter  without  becoming  dry.  They  are  lightly  covered  with  grass 
or  leaves  and  are  subjected  to  the  varying  temperaturas  of  winter, 
always  remaining  moist.  The  following  spring  the  seeds  sprout  as 
soon  as  the  soil  becomes  warm  enough,  providcd  that  the  conditions 
accompanying  the  riso  in  temperature  do  not  dry  thera  unduly. 
Seeds  which  fall  under  the  trees  are  usually  too  much  exposed  to  the 
atmosphere  and  dry  too  much  to  admit  of  germination. 

Secas  that  aro  gathered  for  propagating  purposes  should  be  strati- 
ficd  at  once.    If  they  aro  allowed  to  dry  out  it  is  often  neccssary  to 

soak  them  for  2  or  3 
days  bcfore  they  are 

Elanted,  the  water 
eing  renewed  each 
day  at  a  boiling  tem- 
perature. 

The  seed  bed  in 
which  persimmon 
seedlings  are  grown 
should  be  located  on 
well-drained  land 
where  the  soil  is  rath- 
er  light  and  wcll  sup- 
plied  with  humus. 
The  ground  should  be 
plowed  deep  with  a 
subsoil  plow  unless 
the  subsoil  is  friable 
enough  to  permit  the 
ready  penetration  of 
the  long  taproots 
which  characterize 
the  growth  of  persim- 
mon seedlings. 

The  seed  may  be 
planted  either  in  the 
fall  or  spring,  after 
being  treated  as  de- 
scribcd  above.  It  is  commonly  planted  in  shallow  drills  and  lightly 
covered  with  soil  to  a  depth  of  one-half  inch  or  a  little  more. 

CUTTINGS 

ROOT  CUTTINGS 

The  roots  of  persimmon  trees  sprout  readily  when  the  top  is  re- 
moved or  when  the  main  stem  meets  with  serious  injury.  This  is 
illustrated  in  figure  5,  which  shows  the  development  of  sprouts  on 
the  roots  of  a  seedling  tree  2  months  after  the  removal  oí  the  top. 
During  this  period  the  seedling  had  been  in  a  propagating  bed  in  a 
greenhouse,  under  artificial  heat.  This  illustration  also  offers  an 
explanation  for  the  oceurrence  of  the  large  clumps  of  similar  trees 


Fiücrc  4. — A  persinimon  tree  which  has  a  drooping  babit  of  prowth 
and  produces  fruit  of  the  oblong  type. 
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that  are  to  bo  found  in  many  abandoned  fields.  At  some  time  the 
original  tree  was  cut  oíT  near  the  surface  of  the  ground  and  the  roots 
sent  up  sprouts  which,  being  undisturbed,  developed  into  trees  bearing 
similar  fruit. 

Roots  the  size  of  a  lead  pencil  or  larger  can  be  used  in  propagating 
the  persimmon.  They  should  be  cut  mto  pieces  6  or  8  inches  long, 
the  ends  sealed  with  grafting  wax,  hot  beeswax,  or  pitch,  in  order  to 
prevent  the  decay  that  develops  rapidly  in  the  soft,  spongy  wood,  and 
the  cuttings  should  then  be  buried  over  winter  in  sand  or  in  a  nursery 
row.  They  will  grow 
readily  the  following 
spring,  provided  the 
moisture  supply  is 
plcntiful  un  til  they  be- 
come  well  established. 

WOOD  CUTTINQS 

Cuttings  of  the 
branches  mav  be 
treated  in  much  the 
same  way  as  root 
cuttings.  Small  twigs 
are  unsuitable  f  or  pur- 
poses  of  propagation 
(1)  because  they  lack 
sufíicient  substance  to 
produce  the  callusand 
root  formation  and  (2) 
because  it  is  extremo- 
ly  difficult  to  prevent 
the  organisms  of  de- 
cav  from  entering  the 
soft,  porous,  1-year- 
old  wood.  The  cut- 
tings should  be  waxed 
or  pitched  at  both 
ends  and  buried  un  til 
well  callused  and  the 
roots  have  started. 
They  may  then  be 
planted  in  a  nursery 
row  and  vegetativo 
growth  encouraged. 

Wood  2  or  3  years 
oíd  may  be  selected 
for  cuttings,  but  caro  must  be  exercised  to  procure  good,  strong  buds. 
The  cuttings  may  be  taken  at  any  time  after  the  trees  become  dormán t 
in  the  fall  and  may  be  placed  in  cold  storage  orin  sand  until  wanted. 
It  is  most  important,  however,  that  the  ends  of  the  cuttings  should 
be  dipped  immediately  into  melted  wax  in  order  to  exelude  the  air. 
If  they  have  been  exposed  for  even  a  few  hours  they  should  be  re- 
trimmed  and  waxed  before  being  put  in  cold  storage  or  sand. 


Fio  it  re  5.— A  2-year-old  seedling  persimmon  tree  which  has  been 
prafted.  It  luis  been  in  a  propaRatinR  l»e<l  in  a  greeuhouse  under 
artificial  heat  for  2  months.  The  sprouts  on  the  roots  show  how 
easily  the  roots  may  be  used  as  a  meaos  oí  propagating  the  variety. 
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GRAFTING 

Those  who  have  trees  bearing  exceptionally  fine  persimmons  will 
find  the  different  methods  of  grafting  admirably  adapted  to  top- 
working  the  worthless  trees  about  the  place  with  the  better  varieties, 
thus  changing  them  to  useful  fruitfulness. 

Top-worked,  or  grafted,  portions  of  oíd  trees  will  bear  2  or  3  years 
earlier  than  trees  which  come  from  buds  or  grafts  on  1-  or  2-year-old 
stocks.  These  seedling  stocks,  budded  or  grafted  with  a  selected 
varié ty,  will  bear  1  or  2  years  earlier  than  those  produced  from 
cuttings. 

The  scions  to  be  used  in  chip  budding,  cleft  grafting,  and  whip 
grafting  should  be  cut  during  late  winter.  All  scions  should  be  kept 
cool  and  moist  until  used.  The  budding  and  grafting  should  be 
done  as  soon  as  the  trees  which  are  to  be  grafted  start  to  grow. 

Because  of  the  similarity  in  the  operations  of  budding  and  grafting 
tliey  are  here  treated  together  under  the  general  heading  of  grafting. 
The  various  methods  which  have  been  found  to  be  best  adapted  to 
the  persimmon  are  here  discussed. 

8ELECTION  OF  SCIONS  AND  BÜD  8TICK8 

When  selecting  scions  or  bud  sticks  care  must  be  exercised,  just  as 
when  propagating  by  wood  cuttings,  to  procure  wood  with  strong, 
well-developed  buds.  On  twigs  of  the  last  season's  growth  the  best 
buds  are  generally  near  the  base,  where  they  are  supported  on  more 
mature  wood  than  those  near  the  tip.  In  wood  more  than  a  year 
oíd,  most  of  the  buds  near  the  tip  have  airead v  produced  branches, 
thus  making  tlús  portion  of  the  twig  unsuitabíe  for  use  in  budding 
or  grafting. 

The  method  employed  in  budding  persimmons  largely  determines 
the  character  of  the  wood  that  should  te  selected  as  a  source  of  buds. 
For  the  common  shield  or  T-bud,  the  basal  half  of  the  new  growth 
is  preferable  because  the  bark  is  thinner  than  that  on  older  wood 
and  the  buds  fit  closer  and  better  than  where  wood  with  older  and 
thicker  bark  is  used.  Moreovcr,  the  buds  near  the  base  of  the  new 
wood  are  better  than  those  toward  the  tip,  because  the  latter  are  so 
irregular  in  outline  that  it  is  difficult  to  fit  them  closely  to  the  stock. 

When  the  chip-bud  method  is  used  it  is  essential  that  the  bud 
stick  have  suflicient  body  to  allow  the  removal  of  the  bud  with  a 
clean,  solid  chip  adhering  thereto.  A  bud  stick  should  never  be 
larger  than  the  stock  on  which  the  buds  are  to  be  worked.  If  it  is 
too  large  in  relation  to  the  size  of  the  stock  which  is  to  receive  the 
bud,  the  chip  will  be  so  broad  and  fíat  that  it  cannot  be  properly 
fitted  into  any  notch  which  it  is  possible  to  make  in  the  stock. 

For  annular  or  putch  budding,  the  most  satisfactory  buds  are  those 
taken  from  wood  that  is  2,  3,  or  even  4  years  oíd.  Such  buds  are  but 
lightLy  attached  to  the  wood  and  have  a  good  body  of  bark,  which 
makes  them  easy  to  handle  and  not  liable  to  dry  out.  Buds  taken 
from  near  the  base  of  large,  vigorous,  new  shoots  will  also  give  good 
results. 

The  various  methods  of  budding  and  grafting  that  have  proved 
satisfactory  in  propagating  the  persimmon  have  been  described  in 
detail  in  publications  of  the  Department  of  Agriculture  relating  to 
other  fruits  and  to  nuts.  For  convenience  in  the  present  connection, 
extrac ts  from  these  publications  are  inserted  below. 
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The  height  at  which  buds  aro  inserted  [where  small  seedling  stocks  are  used] 
varíes  with  the  operator.  In  general,  the  nearer  the  ground  the  better.  The  cut 
for  the  reception  of  the  bud  is  made  in  the  shape  of  a  letter  T  (fig.  6,  6) .  Usually 
the  crosscut  is  not  quite  at  right  angles  with  the  body  of  the  tree,  and  the  stem  to 
the  T  starta  at  the  crosscut  and  extends  toward  the  root  for  an  inch  or  more.  The 
flaps  of  bark  caused  by  the  intersection  of  the  two  cuta  are  slightly  loosened  with 
the  ivorv  heel  of  the  budding  knife,  and  the  bud,  grasped  by  the  leaf  stem  as  a 
handle,  is  placed  under  the  flaps  and  firraly  pushed  in  place  until  its  cut  surface 
is  entirely  in  contact  with  the  peeled  body  of  the  stock  (fig.  6,  c).  A  ligature  is 
then  tightly  drawn  about,  above,  and  below  the  bud,  to  hold  it  in  place  until  a 
unión  shall  be  formed  (fig.  6,  d).  Bands  of  raffia  about  8  or  10  inches  long  make 
a  most  convenicnt  tying  material.  As  soon  as  the  buds  have  united  with  the 
stock  the  ligature  should  be  cut,  in  urder  to  prevent  girdling  the  stock.  This 
done,  the  operation  is  complete  until  the  following  spríng,  when  all  the  trees  in 
which  the  buds  have  "taken  "  should  have  the  top  cut  off  just  above  the  bud. 

Shield  budding  may  be  done 
at  any  tinie  when  the  trees  are 
in  vigorous  growth  and  when 
well-matured  buds  of  the  curren  t 
season's  growth  can  be  obtained. 
This  period  usually  extends  from 
July  to  September.  When  bud- 
ding seedlings  it  may  sometimes 
be  necessary  to  delay  the  opera- 
tion until  the  latter  part  of  the 
season,  in  order  that  the  stock 
may  develop  to  a  satisfactory 
size;  bu  t  when  top-working  older 
trees  by  this  method  well-de- 
velopcd  buds  may  be  handled 
whenever  the  trees  are  in  a  vigor- 
ous  condition  of  growth.  Figure 
7  shows  a  branch  of  a  young  per- 
simmon  tree  on  which  a  shield 
or  T-bud  has  made  considerable 
growth. 

Some  of  the  precautions  which 
it  has  been  found  important  to  observe  when  propagating  pecans  are 
equallv  applicable  in  the  propagation  of  persimmons.  The  following 
directíons  for  budding  pecans  according  to  the  various  methods  are 
therefore  presen ted  here.2 


Ficíi  ke  6.— The  different  steps  In  shield  or  T-bud- 
ding:  a,  Cutting  the  bud}  6,  prepexiog  the  stock; 
e,  inserting  the  bud;  d,  tying. 


ANNULAR  BUDDINQ 

The  process  [of  annular  budding]  is  also  known  as  "ring"  and  "flutc"  budding. 
It  is  performed  during  the  midsummer  months  at  such  time  as  the  bark  is  found  to 
slip  (reléase)  most  readily.  In  some  seasons  this  period  may  be  very  brief,  lasting 
only  a  few  days,  while  in  other  years  the  time  during  which  annular  budding  may 
be  successfully  performed  extends  over  a  period  of  sevcral  months.  In  the  lati- 
tude  of  southern  Georgia  it  is  not  uncommon  for  this  method  to  be  successful 
from  as  early  as  May  10  until  late  in  July  or  even  in  August. 


i  From  F  armera'  Bulletin  157.  Tbe  Propagation  of  Plante. 

»  From  Bureau  of  Plant  Lndustry  Hulletin  251,  Tbe  Pecan.  Out  of  prlnt,  but  may  be  cónsul  ted  in  li- 
br  tries    .See  ulso  Farmers'  Bulletin  1501,  Nut-Tree  Propagation. 
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Annular  budding  consista  merely  in  transferring  a  ring  of  bark  to  which  is 
attached  a  bud  of  the  desired  variety  from  a  bud  stick  ■  to  the  trunk  or  branch  of 
another  tree  in  place  of  a  similar  ring  of  bark  previously  removed.  Specially 
designed  tools  have  been  devised  for  the  purpose  of  cutting  the  rings.  Two  ordi- 
nary  propagating  k  ni  ves  having  single  blades  may  be  fastened  together  and  made 
to  answer  the  purpose,  although  they  are  less  Hable  to  make  uniform  incisions. 
Cut  a  ring  of  bark  from  the  stock  with  one  of  the  tools,  slit  it  with  a  single- 
bladed  knife,  and  lift  from  its  bed  or  "matrix",  as  itis  technically  called.  Dis- 
card  this  bark  and  from  the  bud  stick  remove  a  similar  ring,  in  the  center  of  which 
is  a  dormant  bud.  The  bark  of  the  bud  stick  should  be  slit  on  the  side  opposite 
the  bud.  Immediately  place  this  ring  in  the  space  left  by  removing  the  bark 
from  the  stock  and  wrap  at  once  with  waxed  cloth,  taking  care  not  to  cover  the 
bud  (fig.  8). 

PATCI!  BUDDINQ 

Whcn  the  annular  method  is  used  it  is  obvious  that  the  stock  and  scion  must 
be  of  ncarly  the  same  size.    If  the  bud  stick  is  slightly  larger  tban  the  stock  a 

portion  of  the  bark  to  which  the  bud  is 
attached  may  be  cut  away  so  that  the 
two  ends  of  the  ring  just  meet  around 
the  stock.  If  the  bud  stick  should  be 
smaller  than  the  stock,  a  strip  of  bark 
on  the  latter  may  be  left  in  position  to 
complete  the  ring.  In  actual  practice, 
rings  which  extend  only  partly  around 
the  stock  are  most  commonly  used. 
Such  process,  however,  is  not  true  annu- 
lar budding,  because  any  bark  which 
extends  only  partly  around  the  stock  is 
merely  a  patch.  It  is  to  this  deviation 
from  the  annular  method  of  budding 
that  the  term  "patch  budding"  has 
been  applied.  A  tool  specially  designed 
for  patch  budding  consists  of  four  thin 
steel  blades  fastened  together  in  the 
form  of  a  rectangle,  five-eighths  of  an 
inch  wide  by  1  inch  long,  and  is  used 
as  a  punch. 

A  cut  is  made  in  the  bark  of  the  bud 
stick  abouthalf  an  inch  in  width  by  three 
times  as  long,  in  the  center  of  which  is 
the  bud.  The  piece  of  bark  so  outlined 
is  removed  from  the  bud  stick  and  laid 
over  that  of  the  stock.  Using  this  as  a 
pattern,  incisions  are  then  made  around 
Fiuube  7. — A  shield  or  T-bud  aíter  considerable  it  in  the  bark  of  the  stock.  The  pattern 
growtb  hus  been  made.  is  then  removed,  the  section  of  bark  out- 

lined in  the  stock  is  lifted,  and  the  bark 
from  the  bud  stick  is  put  in  its  place.  Some  varieties  of  the  pecan  are  more 
difficult  to  bud  succcssfully  than  others;  with  such  varieties  the  annular  method, 
or  a  near  approach  to  it,  is  generally  most  successful. 

With  the  average  sorts,  however,  the  tendeney  among  the  more  experienced 
nurserymen  is  much  inclined  to  favor  the  patch  method. 

The  buds  best  suited  to  annular  or  patch  budding  are  those  in  the  axüs  of 
the  leaves  at  the  base  of  the  current  season's  growth.  It  is  well  worth  the  time 
required  to  clip  the  leaves  away,  cióse  to  the  buds,  10  days  or  2  weeks  before 
the  bud  is  wanted,  for  by  so  doing  the  wound  will  heal  over  before  the  bud  is 
needed;  otherwise  a  scrious  lessening  of  the  vigor  of  the  bud  through  evaporation 
may  take  place. 

CARE  OF  ANNULAR  AND  PATCH  BUDS 

In  annular  budding  the  added  ring  of  bark  sometimes  imites  with  the  stock 
promptly,  permitting  the  upward  flow  of  sap  to  proceed  without  much  inter- 
ference.  When  this  is  the  case  the  top  should  be  carefully  pruned  back  to  such  a 
degree  as  is  necessary  to  direct  sufficient  sap  into  the  new  bud  to  cause  it  to  swell. 

>  Tbe  bud  stick  is  a  branch  cut  from  a  tree  of  tbe  variety  to  be  propaga  ted. 
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This  pruning  should  not  be  done  with  too  great  severity,  as  an  overeupply  of  sap 
is  Hable  to  accumulate  under  the  bark  of  the  new  bud  and  cause  it  to  decay,  or, 
as  it  is  termed,  44  to  drown"  the  bud.  If  the  tree  is  young  and  the  growth  has 
been  rapid,  precaution  should  be  exercised  in  cutting  back  the  top,  in  order  not 
to  expose  the  tender  bark  to  the  heat  of  the  sun.  A  suffícient  amount  of  f  oliage 
should  beleft  as  a  protection  from  the  hot  sun.  If  the  supply  of  sap  belimited, 
it  will  be  well  to  cut  out  all  buds  in  the  top  of  the  stock,  as  shown  in  figure  8. 
All  dorraant  buds,  both  above  and  below  the  new  bud,  should  be  rubbcd  off  as 
soon  as  they  bcgin  to 
swell.  The  wrapping 
about  the  new  bud  must 
be  cut  as  soon  as  growth 
begins.  As  the  unión  of 
a  bud  with  a  stock  made 
by  any  method  of  bud- 
ding  is  at  first  merely 
the  uniting  together  of 
bark  and  not  of  wood,  it 
is  necessarily  weak  dur- 
ing  the  first  few  months. 
To  a  void  danger  of  break- 
ing  out  at  the  bud,  the 
new  tops  should  be  pro- 
vid  cd  with  extra  support. 
For  this  purpose  side 
stakes  driven  into  the 
ground  are  sometí  mes 
used,  but  thcse  are  ex- 
pensive  and  unnecessary. 
By  leaving  a  stub  of  the 
original  top  8  or  10  inches 
long,  entirely  denuded  of 
í oliage  (fig.  8),  the  new 
top  may  be  quickly  tied 
to  it,  and  when  no  longer 
necdcd  the  dead  stub 
may  be  cut  away  cióse  to 
the  unión. 

CHXP  BUDDING 

Propagation  by  chip 
buddiug  is  pcrfonned  in 
the  earíy  spring  or  late 
in  the  dormant  period. 
Because  of  being  done 
at  this  season  it  is  also 
known  as  44dormant" 
buddiug.  With  a  sharp 
knife  a  dowuward  cut  is 
made  below  the  bud  on 
the  bud  stick  to  a  dcpth 
of  perhaps  one-eighth  of 
an  inch.  Raising  the 
knife  to  a  point  above 
the  bud,  a  long  down- 
ward  cut  is  made,  which 
mee  ta  the  lower  end  of 
the  first  cut,  and  the  bud  is  removed  with  a  chip  attached,  as  shown  in  figure  9. 
A  similar  chip  is  removed  from  the  stock,  and  the  desired  bud  is  put  in  its  place. 
This  should  be  carefully  wrapped  with  such  material  as  will  hold  the  cambium 
layers  of  the  stock  and  the  bud  firmly  together  on  at  least  one  side. 

Subsequent  treatment  similar  to  that  already  described  for  annular  and  patch 
budding  should  be  given  young  trees  propagated  in  this  manner. 

Trees  of  the  pecan  species  are  difficult  to  propágate  asexually,  that  is,  neither 
buds  ñor  scions  44take"  with  the  readiness  of  ordinary  fruit  trees.  The  inex- 
perienced  operator,  therefore,  must  expect  a  very  low  percentage  of  living  buds 
as  the  result  of  his  first  attempts.    Skilled  propagators,  however,  are  now  so 


Fiourk  8.— Annular  budding:  a,  Bud  stick  from  which  the  bud  has 
been  removed;  6,  the  bud  ready  íor  insertion  in  tho  matrix  of  the 
stock;  c,  the  stock  ready  to  receive  the  bu«l ;  </.  the  bud  after  being 
placed  i  n  posltion  and  carefully  wrapped ;  t ,  growth  taking  place, 
the  wrapping  having  been  removed:/,  growth  from  the  bud  sup- 
ported  by  being  tiea  to  the  stock  (?)  above  the  unión.  Note  the 
scars  above  the  unión,  where  the  buds  were  removed  ln  order  to 
direct  the  flow  of  sap  to  the  new  bud. 
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successf  ul  that  under  favorable  conditions  the  percentage  of  failures  is  no  longer 
a  matter  of  consequence. 

No  attempt  to  bud  pecana  should  be  mado  on  rainy  days,  or  in  early  mornings 
following  heavy  dews.  Some  nurserymen  even  go  so  f ar  as  to  select  their  men 
for  budding  the  pecan,  assigning  those  who  perspire  most  freely  to  other  duties. 
Extremely  hot  davs  should  be  avoided,  espccially  if  accompanied  by  drying  winds. 
Moderately  cool,  cloudy  days  without  wind  or  rain  are  the  best  for  pecan  budding. 

Figure  10  shows  a 
persimmon  chip  bud 
which  has  made  con- 
siderable growth. 

PROTECTION  OP  BUD8 

A  very  satisíactory 
means  of  aflording  pro- 
tection  to  buds  insert- 
ed  bv  anv  of  the  fon»- 
going  methods  is  shown 
in  iigure  11.  These 
waxed  shields  are  in- 
tended  as  a  substituto 
for  the  waxed  strips 
previously  mentioned, 
and  their  preparation 
and  use  has  bcen  de- 
scribed  as  follows: 4 

In  making  the  waxed 
wrappers,  oíd  domcstic 
from  woni  bcd  shcets  or 
undcrgannents  may  be 
used.  Tear  it  into  strips  2 
feet  long  and  C>  inches 
wide;  then  fold  it  into 
.  q nares  and  dip  it  into  a 
i.u  píate  of  hot,  mclted 
beeswax.  The  wax  will 
strike  through  instantly, 
and  then  the  strips  may  be 
held  up  by  one  end  and  the 
surplus  wax  allowed  to  drip 
l)ack  into  the  tin  píate. 
When  eool,  the  cloth  may 
betorninto  *  *  *  squarcs 
of  proper  size.  No  pressing 
or  squeezing  is  necessary. 
The  beeswax  answcrs  the  purpose  in  «very  way ;  it  saves  the  buds,  and  that  ¡s  the 
end  i n  view.  These  wrappers  inay  be  left  on  the  buds  the  whole  season.  When 
the  bud  shoots  are  an  ineh  or  so  in  lengtli,  the  strings  may  be  utiwound  from 
ko  much  of  the  wrappers  as  cover  the  buds;  btit  tie  the  upper  end  of  the  wrapper, 
which  is  above  the  bud,  firmly  to  the  projecting  stub.  The  eyelets6  in  the  wrap- 
pers will  opon  as  the  bud  shoots  grow,  and  protection  will  be  afforded  against  hot 
suna  and  ehilly  nights. 

CLEFT  GRAFTINQ  « 

This  style  of  graft  is  particularly  adapted  to  largc  trees  when  for  any  reason  it 
becomes  necessary  to  change  the  variety.  Branches  too  large  to  be  worked  by 
other  methods  can  be  cleft-grafted. 

A  branch  1  or  1 J4  inches  in  diameter  is  severed  with  a  saw.  Care  should  be  taken 
that  the  bark  be  not  loosened  f  rom  any  portion  of  the  stub.  Split  the  exposed  end 
with  a  broad,  thin  chisel  or  grafting  tool  (fig.  12,  a).  Then  with  a  wedge  or  the 
wedge-shaped  prong  at  the  end  of  the  graft  i  ng  tool  spread  the  cleft  so  that  the 
scions  (fig.  12,  6)  may  be  inserted  (fig.  12,  c). 

*  From  American  Fruit  and  Nut  Journal,  y.  6,  no.  04,  p.  22.  •  Sea  footnote  1. 

>  The  eyelet  referred  lo  is  the  sinall  bol©  in  tbe  oenter  of  the  protector  shown  in  fig.  li. 


J  ! 


Ui;t  kk  U   Chip  or  'dorruímt"  budding 
bud  ready  (or  iiLserlion;  c,  the  bud  i 
stock;  d,  the  bud  securely  tied  m  \t\iux. 


t»,  The  bud  stick;  i,  the 
nwrt.  d  ¡n  the  nmtrix  of  tbo 
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The  ación  should  consist  of  a  portion  of  the  nrevious  season  's  growth  and  should 
be  long  enough  to  have  two  or  three  buds.  The  lower  end  of  the  ación,  which  is  to 
beinaerted  in  the  cleft,  should  be  cut  into  the  sha  pe  of  a  wedge,  having  the  outer 
edge  thicker  than  the  other.  In  general,  it  is  a  good  plan  to  cut  the  scion  so  that 
the  lowest  bud  will  come  just  at  the  top  of  this  wedge,  so  that  it  will  be  near  the 
top  of  the  6tock.  The  importance  of  having  an  intímate  cunnection  between  the 
growing  tissues  of  both  scion  and  stock  cannot  be  too  strongly  emphasixed,  for 
upon  this  alone  the  success  of  grafting  dependa.  To  make  this  contact  of  the 
growing  portions  doubly  certain,  the  scion  is  oftcn  sct  at  a  slight  angle  with  the 
stock  into  which  it  is  inserted,  in  ordcr  to  cause  the  growing  portions  of  the  two 
to  cross. 

After  the  scions  have  becn  sct  the  operation  of  cleft  grafting  is  completed  by 
covering  all  cut  surfaces  with  a  layer  of  grafting  wax. 

Cleft  grafting  has  given  satis- 
faetory  resultswith  the  persiminon, 
t>oth  on  the  branches  (fig.  13)  and 
at  the  crown  (íig.  14). 

WHIP  GRAFTING  7 

Whip  grafting  is  the  Btyle  almost  uni- 
versal ly  used  in  root  grafting.  It  has 
the  advantage  of  being  well  adapted  to 
small  plants. 

The  graf  t  is  made  by  cutting  the  stock 
off  diagonally— one  long  smooth  cut 
with  a  sharp  knife,  as  shown  in  figure 
15,  a.  Place  the  knife  about  one-third  of 
the  distance  from  the  end  of  the  cut  sur- 
face,  at  right  angles  to  the  cut,  and  split 
the  stock  in  the  direction  of  its  long  axis. 
Cut  the  lower  end  of  the  scion  in  like 
manner  (fig.  15,  6),  and  when  the  two 
parts  are  forced  togethcr,  as  shown  in 
figure  1 5,  c,  the  cutsurfaccs  will  fit  neatly 
together,  and  one  will  nearly  cover  the 
other  if  the  scion  and  stock  are  of  the 
same  size.  A  diflerence  in  diamcter  of 
the  two  parts  to  be  united  may  be  dis- 
regardea  unless  it  be  too  great.  After 
the  scion  and  stock  have  becn  locked 
together,  as  shown  in  figure  15,  c,  they 
should  be  wrapped  with  five  orsix  turna 
of  waxed  cotton  to  hold  the  parts  firmly 
together. 

While  top  grafting  may  be  done  in  this 
way  (fig.  16),  it  i 8  in  root  grafting  that 
the  whip  graft  finds  its  distinctive  field. 
When  the  roots  are  cut  into  lengths  of 
2  to  5  or  6  inches  to  lie  used  as  stocks, 
the  operation  is  known  as  piecc-root  grafting.    Somctimes  the  entiro  root  is  used. 

In  ordinary  propagation  by  means  of  whip  grafts,  the  scion  is  cut  with  about 
three  buds,  and  the  stock  is  nearly  as  long  as  the  scion.  The  graft  is  so  planted  as 
to  bring  the  unión  of  stock  and  scion  not  vcry  far  below  the  surface  of  the  ground. 


Figure  10  —  A  chip  bud  on  a  branch  after  the  bud 
insertad  had  made  considerable  growth. 


CARE  OF  WHIP  GRAFTS  8 


When  grafted  by  the  whip-graft  method  the  voung  trees  will  reqiiire  little 
subsequent  attention  other  than  pruning  and  ordinary  cultivation.  When  the 
root  is  that  of  a  very  young  tree  ibera  will  be  no  danger  of  the  supply  of  plant 
food  being  such  as  to  induce  a  growth  of  top  that  is  too  rapid,  as  is  frequently  the 
case  with  cleft  grafts,  especially  in  the  tops  of  oíd  trees.  While  temporary 
staking  as  a  support  to  the  unión  is  not  necessary,  in  numerous  cases  stakes  will 
be  highly  essential  to  insure  ercct* growth.  The  moisturc  of  the  ground  causes 
the  wrapping  material  to  decay  in  the  course  of  a  few  weeks,  and  it  is  therefore 
not  necessary  to  cut  the  bands. 

*  See  footnote  1 .  1  See  footnote  2. 
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The  operation  of  grafting  most  fruit  trees  is  generally  successful  if 
performed  in  the  spnng  when  the  trees  are  still  dormán t(  or  even  after 

frowth  has  started  sli^htly,  provided  the  scions  are  entirely  dormant. 
n  the  case  of  the  persimmon,  however,  much  more  satisfactory  results 
appear  to  be  obtained  when  the  grafting  is  delayed  until  the  trees  have 
definitely  started  into  ncw  growth.    The  scions  must  be  kept  dormant  . 

In  all  of  the  various  methods  of 
budding  and  grafting  the  persimmon 
it  is  of  the  utmost  importance  that 
the  cut  surfaces  of  both  bark  and 
wood  be  protected  with  as  little 
delay  as  possible  from  chemieal 
change  dueto  exposure  to  the  air. 
Protection  is  afforded  by  covering 
the  wounds  with  grafting  wax,  waxed 
cloth,  or  similar  devices. 

STOCKS  AND  NURSERY  TREES 

The  stocks  in  the  nursery  row 
should  stand  at  lcast  6  inches  apart, 
to  aíford  space  for  root  development 
and  to  give  the  workmen  plenty  of 
room  when  the  trees  are  budded  or 
grafted.  The  young  trees  in  the  nur- 
sery should  reccive  fair  cultivation, 
and  the  roots  should  be  pruned  each 
year  with  a  tree  digger  or  spade,  in 
order  to  keep  the  root  system  sinall 
enough  to  be  handled  with  ease  wlien 
the  trees  are  dug.  The  2-year-old 
roots  are  always  preferable  for  stocks. 
Older  roots  which  are  small  enough 
to  be  easily  handled  are  likely  to  be 
stunted,  and  1-year-old  roots  must  be 
very  thrifty  to  produce  the  desired 
growth  in  the  graft. 

Trees  wliich  have  been  produced 
under  conditions  favorable  for  de- 
velopment may  be  planted  in  their 
permanent  location  after  they  have 
made  one  season's  growth  in  the 
nursery.  Some  varieties,  however, 
are  much  more  vigorous  than  others. 
It  may  be  advisable  to  grow  the 
weaker  sorts  in  the  nursery  for  2 
vears  before  transplanting  them. 
figure  17  shows  two  varieties  of 
grafted  persimmon  trees  that  have  made  one  season's  growth  in  the 
nursery. 

On  account  of  the  very  long  taproot  which  persimmon  trees  ha- 
bí tually  develop,  particularly  when  propaga ted  on  seedling  stocks, 
much  care  must  be  exercised  to  avoid  undue  injury  to  the  rootsystems 


Fhu-ki  11—  Method  oí  usinff  a  bud  nrntoctor 
on  a  chip  bud.  The  protector  may  be  used 
íd  a  similar  manuer  lo  all  of  the  difTrrent 
íorms  of  buddin»?.  A,  Stock;  B,  B,  waxed 
cloth  protectora;  C,  chip  bud  fltted  into 
notch  In  stock;  D,  protector  in  positíon  over 
the  bud;  / ",  protector  and  bud  wrupped  and 
tied;  F,  F,  scars  oí  buds  removed  from  stock. 
(Adapted  from  drawing  in  American  Fruit 
and  Nut  Journal,  vol.  6,  whole  no.  &4,  p.  23.) 
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when  the  trees  are  dug  from  the  nursery.  Moreover,  because  of  the 
deep-rooting  habits  of  these  trees  a  deep  soü  should  be  selected  for 
their  permanent  location. 

CULTIVATION 


Figire  12  — Cleft  graít:  a,  Stock  being spllt  by  spe 
rial  graít  ¡ng  tool;  b,  scion  ready  for  insertion;  c, 
scion  in  place  ready  for  waxing. 


PLANTING 

The  transplanting  of  the  voung  trees  may  be  done  at  any  time 
during  the  dormant  period,  from  late  autumn  to  early  spring,  when 
the  roots  can  be  proteo ted  from 

freezing  temperatures  and  evapo-  l 
ration  and  when  the  soil  is  in  a 
suitable  condition  for  handling. 
If  the  trees  have  been  properly 
taken  up  without  undue  injury 
to  the  roots,  the  tops  will  need 
little  or  no  pruning.  If,  on  the 
other  hand,  the  root  systems  have 
been  severely  reduced,  the  tops 
should  be  headed  back  until  the 
total  length  of  branches  and 
trunks  corresponds  in  a  general  way  to  the  total  length  of  the  main  roots. 
Wounds  on  both  tops  and  roots  should  be  waxed  as  soon  as  made. 

Young  persimmon  trees  have 
large,  deep  roo  t  systems  and  should 
be  plan  ted  2  or  3  inches  deeper  in 
the  orchard  than  thoy  were  m  the 
nursery  row.  In  setting  them  out 
the  soil  should  be  packed  thor- 
oughly  around  the  roots.  A  round- 
pointed  wooden  tamp  is  a  very 
serviceable  tool  with  which  to 
make  the  earth  compact  as  the 
hole  is  filled  up.  The  planting 
plan  varíes  with  the  type  of  tree 
desired.  If  it  seems  desirable  to 
grow  low-headed  trees  with  the 
expectation  of  producing  large 
fruit  that  can  be  readily  picked 
by  hand,  the  permanent  trees 
should  be  placea  at  least  16  or, 
better  stiil,  20  feet  apart  each  way. 
If,  however,  a  largo  bulk  of  fruit  is 
desired  as  stock  feed  to  be  scraped 
from  the  ground  or  picked  up 
by  animáis,  a  fair  degreo  of  succoss 
may  be  expected  if  the  trees  are 
planted  10  feet  apart  each  way. 


¿ 


TILLAGE 


Fiques  13.— A  cleft  graít  mude  on  a  sroall  branch. 


Probably  the  persimmon  can 
be  moro  successfully  intercropped 
than  any  othcr  fniit  tree,  owing  to  the  depth  of  its  root  system. 
Blackberries,  dewberries,  strawberries,  and  vegetables  thrive  very 
wcll  among  persimmons  until  the  shade  becomcs  too  dense.  When 
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tho  trees  shado  the  ground,  it  is  best  to  seed  down  tbe  orchard  if  it 
is  to  be  used  as  a  run  for  cbickens,  calves,  pigs,  or  other  animáis,  and 
tbe  fruit  used  as  stock  feed.    If  it  is  planned  to  produce  fruit  for 

market  purposes, 

bowever,  tbe  same 
cultivation  sbould  be 
given  tbe  ground  as 
ín  a  commercial  or- 
chard of  peach  or 
other  fruit  trees. 

PRUNING 

Tbe  pruning  of  the 
persimmon  varíes 
witb  tbe  varioty. 
Tbere  is  a  tendcncy 
for  the  tree  to  prune 
itself,  as  many  of  the 
fruit-bearing  twigsdie 
and  dropoff  with  their 
fruit,  thusmaking  tbe 
natural  opcn  growth 
of  tbe  trees  still  more 
open  and  reducing  to 
a  minimum  tbe  ncces- 
sity  for  pruning. 
Tbere  are  two  pointe, 
bowever,  wbich 
sbould  be  borne  in 
mind:  (1)  Tboupriglit 
tendeney  of  some  of 
tbe  most  vigorous  va- 
rieties  sbould  be 
checked  by  pinchjng 
off  the  tender  <:r<>\\  ing 
tips  as  they  get  out  of 
reach,  and  (2)  those 
trees  that  do  not  prune 
tbemselves  suffi- 
ciently  tokeep  the  top 
well  open  sbould  be 
thinned  by  removing 
en  tiro  limbs,  either 
main  or  secondary. 
Tbis  practico  is  pre- 
forable  to  opening  tbe 
tops  by  thinning  out 
tbe  small  brancbes  and  tbus  leaving  tbe  larger  limbs  bare  for  a 
considerable  portion  of  their  lengtb.  Tliinning  admita  ligbfc  and  air, 
and  at  the  same  timo  a  stronger  vegetative  growin  is  induced;  the 
result  is  that  tbe  sizo  of  the  fruit  is  kept  uniform  and  the  crops  are 
made  more  regular  by  reducing  the  tendeney  to  overbear  on  altérnate 
years. 


Fiocre  14.— A  clefl  KTüít  made  nt  tho  crown.  the  soil  which  uurmally 
covered  the  unión  having  been  removed  in  order  to  show  the  parts 
to  better  ndvanlage. 
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All  wounds  sbould  be  painted  or  otherwise  covered  as  soon  as  made, 
in  order  to  prevent  the  wood  from  drying  or  dying  back  and  decay 
from  entering  tbe  body  of  tbe  trees. 

DISEASES  AND  INSECT  PESTS 

Tbe  persimmon  is  exceptionally  free  from  tbe  attacks  of  diseases 
and  insect  pests.  Probably  tbe  most  importan t  of  tbe  insect  enemies 
of  the  persimmon  is  tbe  lúckory  twig  girdler.  The  following  brief 
account  of  the  Ufe  history  and  habits  of  this  insect,  prepared  for  this 
bulletin  by  tbe  Bureau  of  Entomology  and  Plant  Quarantine,  may 
be  of  interest  to  those  wlio  anticípate  growing  the  persimmon: 

The  hickory  twig  girdler,  Oncideres  cingulata  Say,  makes  its  appearance  about 
the  middle  of  August  and  may  be  found  until  the  first  of  October.  It  begins 
dcpositing  its  eggs  about  the  latter  part  of  August  and  continúes  the  procesa 
well  into  October.  The  eggs  hatch  in  from  7  to  9  days  aftcr  dcposition,  and  the 
young  larva  begins  to  feed  on  the  inner  bark  and  wood  at  the  point  where  the 
egg  was  inserted  beneath  the  bark.  As  the  larva  increases  in  size  it  continúes  to 
feed  on  the  wood,  going  deeper  into  the 
twig  and  by  the  time  its  full  growth  has 
becn  attained  it  often  completely  hollows 
out  the  twig  for  some  little  distance  from 
the  point  where  it  began  work.  Some  of 
the  larvae  attain  their  full  growth  and 
begin  transformation  to  pupae  about  the 
first  of  August.  Others  do  not  make  this 
change  until  near  the  middle  of  September. 
The  pupal  stage  lasts  from  10  to  14  days, 
when  the  insects  transform  to  adults  and 
emerge  from  the  twigs  where  they  have 
spent  their  lives.  Several  days  pass 
before  they  begin  laying  their  eggs  in  the 
small  limbs  and  twigs. 

The  injury  caused  by  this  insect  occurs 
in  the  procesa  of  oviposition.  The  adult 
gnaws  a  small  hole  in  the  bark,  usually 
just  abo  ve  or  iust  below  a  bud,  and  the 
egg  is  inserted  beneath  the  bark  by  means 
of  the  ovipositor.  Several  eggs  are  usu- 
ally deposited  in  a  twig  in  this  manner, 
and  the  insect  then  begins  girdling  the  twig 
beneath  the  point  of  oviposition  by  gnaw- 
in  g  out  small  pieces  of  the  bark.  A  ring  is 
thus  made  around  the  twig,  perhaps  a  third  of  the  way  through,  weakening  it  to 
such  an  extent  that  it  is  broken  off  by  the  wind  durWthe  winter  or  the  following 
spring.  The  trees  are  often  severely  injured  by  having  the  young  growth 
pruned  off  in  this  manner. 

In  order  to  control  this  insect  the  twigs  should  be  picked  up  from  the  ground 
in  June  or  early  July.  All  twigs  which  are  found  at  this  time  have  been  girdled 
and  broken  from  the  tree  and  should  be  collectcd  and  burned  in  order  to  destroy 
the  inseets  which  are  inside  them. 

USES  OF  THE  PERSIMMON  TREE 

In  comparatively  recent  years  the  annual  consumption  of  per- 
simmon wood  has  amounted  to  as  much  as  8,000  cords  for  dimensión 
stock,  more  than  80  percent  of  which  was  made  into  shuttles,  used  in 
the  textile  industry.  The  most  of  the  remainder  was  made  into  golf- 
club  heads  and  shoe  lasts;  nearly  1,000  cords,  the  equivalent  of 
500,000  board  feet,  log  scale,  going  into  golf  clubs.  Besides  dimen- 
sión stock,  some  25,000  board  feet  of  persimmon  lumber  is  commonly 
produced  annually .  This  is  used  for  vario us  purposes  where  a  smooth 
surface  that  does  not  tend  to  splinter  with  use  is  required. 


Figcrk  15  —  Whip  p-HÍt:  a.  Stock  preparad;  6. 
scíon  preparad;  r,  stock  and  scion  ntted  to- 
getber  ready  for  tying. 
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HANDLING  THE  FRUIT 

Probably  the  most  common  uso  of  tho  fruit  is  as  feed  for  hogs. 
As  a  rule,  the  hogs  are  merely  turned  loóse  in  lots  where  persimmon 
trees  have  come  up  naturally.  Such  natural  groups  may  contain 
trces  on  which  the  fruit  will  ripen  in  a  continuous  scquence,  furnishing 
forage  for  hogs  from  the  last  of  August  until  earlv  winter.  A  small 
arca  devoted  to  persimmons  can  thus  be  made  a  valuable  asset  for  any 

general  farm  located  in  a  persimmon  dis- 
trict  which  includes  hogs  among  its  stock. 

Tho  persimmon  fruits  intended  for  ship- 
ment  should,  to  avoid  bruising,  be  carefiilly 
handpicked  while  still  quitó  firm,  that  is,  just 
as  tho  ñcsh  be^ins  to  soften.  Fruits  which 
can  be  delivered  direct  to  tho  consumer  should 
not  be  pickcd  until  fully  maturo  and  should 
also  be  handled  with  great  caro.  Fruit  of  the 
luter  vario ties,  especially  those  of  the  oblong 
t ype,  often  hang  on  the  trces  for  weeks,  drying 
to  about  the  consistency  of  the  commercial 
date. 

Quart  and  pint  berry  boxes  are  commonly 
used  whcn  packing  the  fruit  for  market,  tho 
baskets  bcing  handled  in  the  ordinary  straw- 
berry  crate.  Largor  units  would  rosult  in 
bruising  the  softor  fruits  and  are  thercfore  not 
advisable. 

VARIETIES 

Therc  wero  briefly  characterized  in  the 
original  issue  of  this  bullotin  in  1915,  13 
named  varioties  of  nativo  persimmons  most 
of  which  had  been  commercially  propagated 
at  one  time  or  another.  Of  that  numbor, 
the  Josephine  and  Ruby  are  the  only  va- 
rioties now  (1935)  being  propagated  by 
any  nursery  so  far  as  known.  Since  1915 
a  half-dozen  or  so  other  varioties  have  been 
named  and  offered  to  the  trade.  The  prop- 
agation  of  most  of  these  has  apparently 
been  discontinued.  The  Glidewell,  howcver, 
has  been  listed  rocontly  by  1  or  2  nursories.  Though  this  chango 
in  the  status  of  nativo  persimmon  varioties  doubtless  indicares 
a  changing  intorost  in  this  fruit  as  compared  with  that  of  20 
years  ago,  many  inquirios  are  still  received  at  this  Dopartmont  in  ro- 
gard  to  the  fruit. 

The  suggestions  givon  in  the  foUowing  paragraphs  for  sonTing 
native  porsimmons  are  based  on  tests  9  made  with  fruit  of  the  Miller, 
Josephine,  Ruby,  Hicks,  and  Kawakami  varioties  grown  at  tho 

•  These  tests  were  made  by  the  Bureau  of  Ilotae  Economics  and  the  fullowing  recipes,  based  on  these 
tests,  were  prepared  in  that  llureau. 


Fic.ukk  10.— A  «rhlp  irraft  after 
attuiuing  considerable  growth. 
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Arlington  Experiment  Farm,  Rosslyn,  Va.,  nenr  Washington,  D.  C. 
Fruit  so  ripe  that  it  had  dropped  from  the  trees,  and  also  less  mature 
fruit  pioked  from  the  trees,  was  uscd.  The  difieren!  varietics  were 
judged  forquality  and  utilized  in  varions  ways.  Tho  Miller  and  Rnby 
were  thought  to  nave 
the  best  navor,  with 
less  astringency  and 
more  bodv  than  the 
others.  The  Joseph- 
ine  and  Hicks  were 
loss  nnifoim  in  astrin- 
gency. Some  of  the 
ripe  fruits  of  each 
variety  were  quite 
astringent;  others 
were  free  from  astrin- 
gency. The  Kawa- 
kami,  a  snpposed  ac- 
cidental hybrid  be- 
tween  the  Josephine 
and  the  Yemon,  a 
Japanese  variety,  was 
considered  less  desir- 
able  than  either  the 
Miller  or  Ruby,  as  it 
was  less  sweet  and 
had  less  flavor,  and 
tho  flavor  was  not 
entirely  pleasant. 
There  seemed  to  be 
little  difference  in  the 
quality  of  the  tree- 
ripened  fruit  which 
had  dropped  to  the 
ground  and  the  less 
mature  fruit  picked 
from  the  trees  and 
ripened  at  room  tem- 
perature  before  it 
was  used. 

USINQ  THE  PULP 


Ficurb  17.— Persimmon  trees  aíter  making  one  season's  grow  t  h  in  the 
nursery.  Tbese  trees  were  propagated  by  grafting  on  seedllngstocks. 
Tbe  bundle  od  tbe  lcft  is  tríe  Golden  Oem  variety;  on  the  right,  the 
Miller.  Tbe  largest  trees  ure  4  to  5  (eet  tall.  Tbe  difference  in  the 
site  o(  the  trees  in  the  two  bundles  is  due  to  tbe  difTerence  in  tbe 
natural  vigor  oí  growth  oí  thcse  two  sorts. 


As  compared  with 
otherfruits,thenative 
persimmon  ranks 
high  in  sugar  con  ten  t, 
as  is  shown  by  chemical  analyses  reported  in  Proximato  Composition 
of  Fresh  Fruits,  Department  of  Agriculture  Circular  50,  Dut  for 
other  points  on  food  valué,  such  as  vitamins  and  the  minerals  impor- 
tan t  in  nutrí tion,  no  data  are  as  yet  available. 
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Before  the  advent  of  the  white  man,  the  Indians  mixed  the  pulp  of 
the  persimmon  with  crushed  com  and  made  it  into  a  kind  of  bread, 
and,  foDowing  the  modern  ideas  of  cookery,  the  Food  Utiliza tion 
Section  of  the  Bureau  of  Homo  Económica  ñnds  that  persiinmons 
can  be  used  in  a  varíe  ty  of  ways. 

The  astringency  of  persimmon  pulp  may  be  counteracted  to  some 
extent  if  soda  is  added  to  the  pulp  before  it  is  heated.  The  quantity 
of  soda  to  use  varíes  with  the  degree  of  ripeness  and  the  varíe  ty  of 
the  fruit,  but  one-half  teaspoon  of  soda  to  1  cup  of  the  persimmon 
pulp  is  an  average.  Persiinmons  will  discolor  if  cooked  in  tm  utensils; 
also  products  made  without  additional  acid  will  blacken  before  serving. 

RECIPES  POR  SERVI NG 
BAKED  PERSIMMON  PUDDING 

2  cups  persimmon  pulp  1  teaspoon  salt 

3  eggs  H  teaspoon  cinnamon 
\Ya  cups  milk  %  teaspoon  nutmeg 

2  cups  6Ífted  flour  1)4  cups  sugar 

1  teaspoon  soda  3  tablespoons  melted  butter 

Mix  the  persimmon  pulp,  beaten  eggs,  and  milk.  Sift  the  dry  ingrediente 
together  and  pour  the  liquid  mixture  into  them.  Stir  in  the  melted  butter  and 
pour  into  a  shallow  greased  pan  to  the  depth  of  about  2  inches.  Bake  for  about 
1  hour  in  a  very  modérate  oven  (300°  to  325°  F.).  When  cold,  cut  into  squares 
and  serve  with  plain  or  whipped  cream. 

STEAMED  PERSIMMON  PÜDDINQ 

%  cup  butter  3  teaspoons  soda 

H  cup  Bugar  %  cup  flour 

2  eggs  2  teaspoons  baking  powder 

cups  persimmon  pulp  %  teaspoon  salt 

Cream  the  butter,  add  the  sugar,  beaten  eggs,  and  persimmon  pulp.  Sift  the 
remaining  dry  ingredients  and  combine  with  the  first  mixture.  Pour  into  a 
greased  mold,  cover,  and  steam  for  \%  hours. 

PERSIMMON  CÜSTARD 

2  cups  persimmon  pulp  %  teaspoon  cinnamon 

%  cup  sugar  %  teaspoon  nutmeg 

1  teaspoon  soda  M«  teaspoon  salt 

2  egg  yolks,  beaten  slightly 

Combine  the  ingredients,  pour  into  a  baking  dish  surrounded  by  hot  water, 
and  bake  in  a  slow  oven  (250°-300°  F.)  for  about  15  minutes. 

Make  a  meringue,  using  two  egg  whites,  one-fourth  cup  of  sugar,  and  one- 
sixteenth  teaspoon  of  salt.  Place  on  top  of  the  custard  and  bake  in  a  slow  oven 
(250°-300°  F.)  until  lightly  browned. 

PERSIMMON  WHIP 

1  cup  persimmon  pulp  5  egg  whites 

Vt  teaspoon  soda  YA  teaspoon  salt 

H  cup  sugar  3  tablespoons  lemon  juice 

Heat  the  persimmon  pulp  with  the  soda  and  sugar.  Fold  the  hot  mixture  into 
the  stiffly  beaten  egg  whites  to  which  the  salt  has  been  added.  Mix  in  the  lemon 
juice,  place  in  a  baking  dish  surrounded  by  hot  water,  and  bake  in  a  very  slow 
oven  (225°-250°  F.)  for  about  1  hour. 
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PER8IMMON  CORNSTARCH  PUDDINO 

H  cup  eugar  %  tcaspoon  soda 

H  cup  cornstarch  1  cup  persimmon  pulp 

y%  teaspoon  salt  V£  tcaspoon  cinnamon 

%  cup  cold  water  1  tablespoon  lemon  juíce 
1H  cups  boiling  water 

Mix  the  sugar,  cornstarch,  salt,  and  cold  water  thoroughly  in  a  double  boller. 
Add  the  boiling  water  and  stir  until  the  mixture  thickens.  Add  the  soda  to  the 
persimmon  pulp  and  combine  with  the  cornstarch  mixture.  Cover  and  cook  for 
15  minutes.  Ádd  the  cinnamon  and  lemon  juice,  pour  into  a  mold,  and  chill. 
Serve  plain  or  with  cream. 

PERSIMMON  CAKE 

H  cup  fat  Vi  teaspoon  soda 

1  cup  sugar  2  cups  flour 

1  cup  persimmon  pulp  3  teaspoons  baking  powder 

2eggs 

Cream  the  fat  and  sugar  together,  add  the  persimmon  pulp  and  beaten  eggs. 
Sift  the  dry  ingredients  and  add  to  the  liquid  mixture.  Beat  well,  pour  into  a 
greased  pan,  and  bake  in  a  modérate  oven  (325°-375°  F.)  for  about  1  hour. 

PERSIMMON  8HERBET 

1  cup  water  Juice  %  lemon 

1  cup  sugar  %  tcaspoon  salt 

2  cups  persimmon  pulp  1  egg  white 

Boil  the  water  and  sugar  for  1  minute,  and  put  aside.  When  cold,  add  the 
persimmon  pulp,  lemon  juice,  salt,  and  unbeaten  egg  white,  and  freeze  with  a 
mixture  of  1  part  salt  to  4  to  6  parts  of  ice.  Turn  the  crank  slowly  until  the 
mixture  is  fírm.  Remove  the  dasher,  pack  the  freezer  with  more  ice  and  salt, 
and  let  the  sherbet  stand  for  an  hour  or  more  to  ripen. 

PRESERVED  PERSIMMON  PULP 

Mix  equal  amounts  by  measure  of  persimmon  pulp  and  sugar  and  place  in  glass 
iars.  Partially  seal  and  process  pint  jars  for  15  minutes  in  a  boiling  water  bath. 
Seal  and  store  in  a  cool  place. 
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nnilE  lNATIVE  PERSIMMON  is  considcrably  prizcd  as  a 
fruit -producing  tree  by  many  who  are  familiar  with  it  in 
its  natural  range  of  distribution  and  have  opportunities  to 
eat  the  fruit  at  its  best;  the  fruit  is  considerably  derided  and 
scorned  by  many  wbo  think  only  of  its  extreme  astringencv 
when  eaten  before  it  is  fully  mature  and  in  f,good  eating 
condition.'* 

As  is  the  case  with  some  other  nativc  fruits,  little  has  been 
done  to  improve  the  persimmon.  A  number  of  selections 
have  been  made  of  trees  producing  superior  fruit  in  the  wild, 
and  these  have  been  named  and  propagated  for  the  trade. 
During  the  sccond  decade  of  this  century  the  number  of  such 
varieties  probably  reached  its  máximum.  In  the  more 
recent  years,  apparently  from  lack  of  demand  for  the  trees, 
most  nurseries  have  ceased  to  propágate  them,  with  the 
result  that  at  the  present  time  (1942)  trees  of  probably  not 
more  than  a  half  dozen  named  varieties  are  available  to  the 
trade. 

Recently  there  has  appeared  a  serious  wilt  disease  which 
thrcatens  the  existence  of  the  American  persimmon,  at  least 
in  the  Southern  States. 

The  persimmon  tree  is  of  valué  as  an  erosión -control  plant 
and  its  wood  also  is  valuable  for  making  golf-club  heads, 
shuttles,  and  other  articles. 

This  bulletin  sets  forth  methods  of  propagación  and  care  of 
the  trees,  calis  attention  to  some  of  the  merits  of  the  fruit 
and.  in  particular,  supplics  some  recipes  for  its  use  in  cookerv. 

ImumI  Oetober  1915 

W  •hin  ton  D  C  Rerw«d  Septerabcr  1923 

**   °g  ReTwed  August  1935 

KeriMd  May  1942 
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THE  PERSIMMON  seems  to  have  been  tho  íirst  nativo  American 
fruit  to  be  deseribed  and  praised  by  the  early  exploréis.  De  Soto 
leumed  its  food  valué  in  1539,  and  in  1557  published  an  account  of  it 
at  Evora,  Portugal.  Tiie  following  year,  1558,  Jan  de  Laet  deseribed 
the  persimmon  in  his  work  on  Virginia.  John  Smith's  narra  ti  ve  of 
the  settlements  and  resourees  of  the  New  World,  written  during  the» 
first  years  of  the  seventeenth  century,  ineluded  a  long  diseussion  of 
the  persimmon.  In  his  referenee  to  this  fruit,  where  he  says  "If  it  be 
not  ripe,  it  will  draw  a  man's  mouth  awrie  with  mueh  torment,"  he 
so  weil  charaeterizes  tho  puekering,  astringen!  effect  of  the  tannin 
contained  in  the  immature  fruit  that  no  othor  eommont  is  nocessary. 

Tho  persimmon  troe  has  roeoived  more  orifieism,  both  adverse  and 
favorable,  than  almost  anv  othrr  knowYi  specios.  Those  who  have 
diseussed  the  food  \alue  of  the  fruit,  from  the  earliest  ehronielers  to 
reeent  writers,  have  prophesved  that  the*  íree.  would  soon  be  aeoorded 
a  place  in  our  gardens  and '  oí  charos,  T'oOse  poople,  on  the  othor 
hand.  who  have  been  acquainted  only  with  tho  immature  fruit  or 
with  the  young  sprouts  in  cultivated  fiolds  have  had  nothing  to  say 
in  its  favor  and  have  bent  their  onergies  toward  its  destruction  rather 
than  its  propagation  and  eultivation. 

Several  factors  are  responsiblo  for  the  slow  progross  of  persimmon 
devolopment  in  this  country.  One  reason  for  tho  neglect  of  this 
fruit  seoms  to  bo  tho  erroneous  yet  oft-repeated  statomont  that  por- 
simmons  aro  unfit  to  oat  until  they  havo  oither  been  touched  by  frost 
or  frozen.  Although  this  statomont  has  been  corrected  by  nearly 
everyone  who  has  studied  the  subject,  novertholess  throughout  the 
rogions  whoro  porsimmons  are  grown  many  of  the  best  fruits  aro  lost 

1  Revised  by  H.  P.  Oould,  formerly  principal  horticulturist,  in  charge.  División  of  Fruit  and  Vegetable 
<  ron*  «n.J  IMseases. 
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each  year  bccausc  they  ripen  and  fall  before  frost  or  before  they  are 
supposed  to  be  edible.  The  truth  of  the  matter  is  that  freezing  is  as 
detrimental  to  the  quality  of  persimmons  as  to  the  quality  of  any  other 
fruit.  If  persimmons  are  not  edible  and  free  from  astringency  before 
frost,  it  is  beeause  the  variety  is  a  late  one  and  the  fruit  has  not  yét 
matured. 

The  development  of  the  persimmon,  whether  for  orchard  or  orna- 
mental purposes,  has  been  rctarded  by  the  difficulty  encountered  in 
propagating  and  transplanting  it.  One  grower  has  characterized  it 
as  tlie  only  tree  that  he  could  not  kill  in  his  cultivated  fields  and  the 
only  one  that  he  could  not  make  live  in  his  garden.  Failure  in  trans- 
planting is  usually  due  to  a  lack  of  knowledge  concerning  the  charac- 
teristic  root  development  of  the  persimmon.  Under  natural  condi- 
tions,  the  roots  penétrate  much  deeper  into  the  soil  than  those  of  most 
other  fruit  trees,  and  unless  great  care  is  exercised  when  the  tree  is 
taken  up  it  is  almost  impossible  to  get  more  than  a  small  perccntage 
of  the  root  system,  thus  reducing  the  chance  of  making  the  tree  live 
when  transplan tcd. 

From  time  to  time  valuable  trees  have  been  discovered,  cared  for, 
and  even  in  some  cases  transplan ted  or  propaga ted.  Most  of  these 
have  been  soon  neglected  or  destroyed,  until  there  are  comparatively 
few  varieties  of  marked  valué  available  for  general  distribution. 

Both  De  Soto  and  Jan  de  Laet  when  describing  the  ripe  fruit  of 
the  native  persimmon  cali  it  a  "delicious  little  plum,"  and  John  Smith 
and  other  writers  of  the  seventeenth  century  speak  of  it  as  a  plum 
with  the  flavor  of  an  apricot.  This  use  of  the  word  "plum"  doubtless 
directed  the  attention  of  many  people  awav  from  the  persimmon 
to  the  native  species  of  Prunus,  which  include  our  wild  cherries  and 
plums. 

NATURAL  DISTRIBUTION 

The  persimmon,  which  belongs  to  the  ebony  family  (Ebenaceae)  and 
is  known  to  botanists  as  Diospyros  virginiana  L.,  is  the  onlv  member 
of  the  family  that  is  indigenous  to  any  extensive  portion  of  thiscountry. 

Roughly  speaking,  the  persivnmon  is  indigenous  to  the  southeastern 
quarter  of  tnc  United  States,"  being  found  in  large  numbers  in  the 
nelds  and  forests  of  that  región.  The  more  favored  localities  in 
southern  Iowa  and  southeastem  Nebrask a  produce  many  fruits,  but 
very  few  trees  are  found  west  of  castern  Kansas.  Scattering  specimens 
in  Connecticut  and  on  Long  Island  mark  the  present  northeastorn 
limit  of  the  species.  A  few  trees  in  Rhode  lsland,  New  York,  and 
Michigan,  which  produce  fairly  well,  indicate  that  the  northem  limit 
of  cultivation  may  be  extended  whenever  economic  conditions  (that 
is,  the  valué  of  the  fruit  for  food  or  of  the  tree  for  ornamental  purposes) 
seem  to  warrant. 

The  zone  of  greatest  productivity  and  adaptability,  wherein  appear 
by  far  the  largest  number  of  promising  types,  extends  from  Maryland, 
Virginia,  and  the  Carolinas  westward  through  Missouri  and  Arkansas. 
The  persimmon  thrives  equally  well  on  the  sands  of  the  Coastal  Plain, 
the  shales  of  the  Allegheny  Mountains,  the  muck  of  the  river-bottom 
lands,  and  the  chert  of  the  Ozarks. 
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GENERAL  DESCRIPTION 


HABIT  OF  GROWTH 

Throughout  the  rango  of  the  porsimmon  thcre  is  a  wide  variation 
in  the  size  and  growth  of  thc  trees  and  in  the  form,  size,  color,  and 
number  of  secds  of  thc  fruit.    Thc  trcc  characters  secm  to  indícate 
two  tvpcs,  upright  and  drooping, 
and  tnese  tree  typcs  are  closely 
allicd  with  thc  fruit  typcs. 

\Vben  grown  in  thc  open,  pcr- 
simmon  trees  rarely  reach  a  height 
of  50  feet.  In  a  dense  forcst 
growth  they  sometimcs  reach  70  or 
100  feet,  but  that  is  uncommon. 
The  characteristie  checking  of  thc 
bark  of  an  oíd  tree,  which  is  shown 
in  figure  1,  aids  one  to  recognize  the 
species.  The  top  of  the  tree  is 
usually  round ish  or  conical  in  form. 
Largc  trees  are  often  somewhat  ir- 
regular, owing  to  the  breaking  of 
limbs  by  heavy  crops  of  fruit;  more- 
over,  it  is  a  characteristie  of  produc- 
tivo trees  to  pruno  themselves  by 
dropping  manv  of  the  fruit-bearing 
twigs.  The  nranches  are  always 
spreading,  often  coming  out  almost 
at  right  angles  to  the  trunk  and  then 
drooping  moreor  less,  especia  lly  after 
the  tree  has  borne  a  few  crops. 

The  leaves  are  clliptieal  or  slightlv 
ovate  in  form,  acuminatc,  or  taper- 
ing,  at  the  apox.  They  measure 
from  3  to  6  inches  in  length  and  1 
to  3  inches  in  width,  and  have  a 
short  petiole.  In  color,  they  are  n 
dark  glossv  green  on  the  upper 
surface  and  a  grayish  green  under- 
neath.  Trees  aiffer  markedlv,  how- 
ever,  in  habits  of  growth,  as  is 
shown  in  figures  2  to  4. 

FLOWERING  HABIT  Figure  1. — An  oíd  porsimmon  tree, 

which  shows  tli*' characteristie  check- 
The  flowers  rcsemble  little  lippcd      Ing  of  the  t>ark. 
urns  of  wax,  from  one-fourth  to 

three-fourths  of  an  inch  in  length,  ranging  in  color  from  a  greenish 
ycllow  to  a  milky  white.  They  are  borne  on  short  st nlks  and  appear 
from  the  last  of  April  in  the  extreme  South  until  the  middle  of  June 
at  thc  northem  limit  of  the  persimmon  ran^c. 

The  trees  are  generally  dioccious;  that  is,  the  pollen-bearing  and 
fruit-producing  flowers  are  borne  on  sepárate  trees.  The  pist  illa  te 
or  fruit-producing  flowers  are  borne  singly,  whercas  the  staminate  or 
pollen-bearing  flowers  are  generally  produced  in  threes.    The  pollen 
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is  very  light  and  powdery,  and,  although  it  is  generally  distributed  by 
the  bees  that  frequent  the  trees  in  great  numbers  during  blossoming 
time,  it  can  also  be  carried  to  great  distances  by  the  wind. 

FRUIT  CHARACTERS 

The  fruit  is  a  trae  berry,  containing  sometimos  as  many  as  eight 
seeds  in  its  palé,  translucent  flesh.  It  varies  in  form  from  óblate  to 
oblong  and  in  diameter  from  three-fourths  of  an  inch  to  2  inches. 
It  ranges  in  color  from  yellow  to  palé  orange  and  even  to  a  dark  red, 

with  many  varietal 
markings,  and  is  often 
blushed  and  covered 
with  a  bluish  bloom. 
When  green,  persim- 
mons  are  generally 
very  astringen  t  and 
puckery,  beca  use  of 
the  large  quantitv  of 
tannin  containerf  in 
the  flesh,  but  when 
they  are  thoroughlv 
matura  and  ripe  the 
flavor  is  rich  and  sweet, 
and  the  consistency 
varies  between  that  of 
a  baked  apple  and  a 
sof  t  custard .  The 
fruits  of  many  late 
varieties  turn  a  rich 
dark  red  and  partiallv 
dry  on  the  trees. 

PRESENT  EVALUA- 
TION  OF  THE  FRUIT 

Throughout  the  re- 
gión   where  persim- 
Fiuuke  2. — A  persimmon  tree  of  the  upright  type  nions   are    found  in 
that  produces  larpe,  óblate  fruits  used  here  as  a  ,ibundance    the  fruit 

is  considered  as  being 


dooryard  tree. 


"good  for  dogs,  hogs,  and  'possums."  Probably  the  most  common  use 
of  the  fruit  is  as  feed  for  hogs.  As  a  rule,  the  hogs  are  merely  turned 
loóse  in  lots  where  persimmon  trees  have  come  up  naturally.  Such 
natural  groups  may  contain  trees  on  which  the  fruit  will  ripen  in  a 
continuous  sequence,  fumishing  forage  for  hogs  from  the  last  of  August 
un  til  early  winter.  A  small  área  devoted  to  persimmons  can  thus  be 
made  a  valuable  asset  for  anv  general  farm  that  is  located  in  a  per- 
simmon district  and  includes  liogs  among  its  stock.  Persimmon  fruit 
is  also  valuable  as  a  food  for  wildlife  of  various  kinds. 

Occasionally  a  family  is  mentioned  as  having  lived  for  several 
months  upon  the  fruit  from  a  single  large  tree.  In  some  of  the  large 
cities  and  towns  within  the  persimmon  range,  the  wild  fruit  can  be 
purchased  during  the  autumn  and  early  winter  from  the  dealers  who 
occupy  the  open  stalls  in  the  public  markets.  A  few  enterprising 
growers  adjacent  to  large  cities  have  built  up  a  demand  for  the  fruit. 
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The  mcthods  of  utilizing  the  persimmon  fruit  aro  at  presont  rather 
limitcd.  Fresh  fruit  is  used  in  various  ways — in  making  a  few  kinds 
of  pudding,  sherbet,  cake,  etc.  (see  p.  22). 

POSSIBILITIES  OF  IMPROVEMENT 

The  season  of  the  nativo  persimmon  is  probably  longer  than  that 
of  any  other  wild  fruit,  both  locally  and  over  the  country  as  a  whole. 
In  manv  sections  the  earliest  and  the  latest  varieties  mav  be  found 
growing  side  by  side,  or  at  least  within  a  few  miles  of  each  other. 
The  Bureau  of  Plant  Industry  has  records  for  both  early  and  late 
varieties  from  the 
southern  part  of  Geor- 
gia and  Florida.  In 
the  District  of  Colum- 
bia  there  have  been 
trees  which  ripened 
their  fruit  in  August 
and  others  on  which  it 
hung  until  February. 

Generally  speaking, 
the  best  fruits  are 
neither  the  earliest  ñor 
the  latest.  The  latest 
varieties  are  still  im- 
mature  when  the 
leaves  fall  or  when 
they  are  killed  by  frost, 
and  they  must  com- 
plete the  ripening  proc- 
ess  within  themselves 
i n  s  t  e a  d  of  d  r  a  w  i  n  g 
nourishment  from  the 
tree  until  thev  have 
grown  to  maturitj . 

The  largest  as  well 
as  the  best  fruits  are 
those  that  ripen  about 
the  time  the  trees  shed 
their  leaves.  The 
fruits  of  the  early  va- 
rieties are  nearly  all 
médium  in  size,  and 
those  of  the  late  varieties,  which  hang  on  until  cold  weather,  are 
generally  small.  Seedless  fruits,  as  a  rule,  are  smaller  and  earlier 
than  those  with  seeds  produced  on  the  same  trees. 

The  wide  variations  shown  by  the  fruit  in  size,  color,  season  of 
maturity,  and  tendency  to  seedlessness,  and  by  the  trees  in  size,  shape, 
and  vegetative  vigor  indicate  the  possibility  of  greatly  improving  the 
native  persimmon.  Up  to  the  present  time  one  essential  factor  has 
been  overlooked  in  all  attempts  at  breeding  better  varieties.  That 
factor  is  the  parentage  of  the  male  or  pollen-bearing  trees.  Without  a 
knowledge  of  the  characters  represented  in  the  male  parent  there  is 
no  certainty  as  to  the  results  oí  the  crossing  and  no  possibility  of  the 
line  breeding  essential  to  the  rapid  development  of  improved  varieties. 


Fiot  RE  3. — A  persimmon  tret»  of  upright  habit  of 
growth  that  produces  fruit  of  the  pyriform  type, 
ripening  in  midseason. 
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Dofinite  efforts  should  be  made  in  breeding  work  to  obtain  pollen- 
bearing  trees  of  known  parcntagc.  They  should  be  seleetcd  from 
among  trees  grown  from  seed  produced  on  the  most  desirable  fruit- 
bearing  trees. 

The  discovery  within  recent  years  of  a  very  destnictive  and  rapidly 
spreading  wilt  injects  a  new  element  into  the  native  persimmon  situa- 
tion.  In  the  affeeted  áreas,  there  have  not  as  yet  been  found  any 
individual  trees  that  show  resistanee  to  this  disease;  however,  the 
potential  importanee  of  sueh  trees,  should  they  appear,  in  the  develop- 
ment  of  resistant  strnins  of  the  persimmon  makes  it  highly  desirable 

that  any  specimens 
manifesting  an  ap- 
preciable  degree  of 
resistanee  be  pre- 
servad for  breeding 
purposes,  whether  it 
be  a  fruit-  or  a  pollen- 
producing  type.  This 
disease,  whieh  ap- 
pears  to  threaten  the 
destruction  of  the  na- 
tive persimmon  Ln  the 
áreas  where  it  oceurs, 
just  as  chestnut 
blight  has  destroyed 
the  American  chest- 
nut throughout  its 
commercial  range,  is 
diseussed  on  page  17. 

VARIETIES 

There  were  briefly 
characterized  in  the 
original  issue  of  this 
bulletin  in  1915,  13 

Figure  4. — A  per.siimnoii  tret-  that  has  a  drooping  named  varieties  of 
habit  of  growth  and  produces  fruit  of  the  oblong  native  persimmons, 
type.  most  of  which  had 

been  commercially  propagated  at  one  time  or  another.  Just  previous 
to  1941,  so  far  as  known,  less  than  half  that  number  were  being  Usted 
by  nurserymen.  These  inelude  3  varieties  that  were  named  in  1915 — 
the  Josephine,  Ruby,  and  Early  Golden.  Several  sorts  have  been 
advertised  during  the  past  25  years,  only  to  disapp(»ar  from  the  trade 
lists  after  a  very  few  years.  Only  a  small  number  of  nurserymen  list 
named  varieties  at  the  present  time;  a  very  few  others  list  "American 
persimmons,"  but  sueh  listings  are  understood  to  refer  to  seedling 
trees,  not  to  named  selections.  These  named  varieties  are  all  selec- 
tions  made  from  trees  growing  in  the  wild,  with  possibly  one  exception; 
the  Kawakami  variety  originated  as  a  chance  seedling,  which,  when 
introduced,  was  supposed  to  be  a  hybrid  between  the  native  and 
oriental  species.    That  view,  however,  now  seems  untenable. 

Though  this  change  in  the  status  of  native  persimmons  doubtless 
indicates  a  deereuse  in  interest  in  this  fruit  as  compared  with  that 
whieh  prevailed  when  this  bulletin  was  hrst  issued,  frequent  inquines 
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concerning  the  persimmon  are  receivod  at  the  United  States  Depart- 
ment of  Agrieulture. 

PROPAGATION 

As  is  the  case  with  most  tree  fruits.  the  persimmon  does  not  repro- 
duce its  varietal  charactcristics  through  the  seed,  and  other  niethods 
of  propagation  are,  thercfore.  nccessarv  to  perpetúate  desirable  vari- 
eties.  Propagation  of  the  persimmon  by  the  niethods  commonly  em- 
ployed  with  tree  fruits  is  more  diffieult  tlian  for  sueli  fruits  as  the 
apple  or  the  peach.  The  methods  described  herein  have  been  found 
sucoessful  in  actual  practice. 

SEEDING 

The  seeds  of  the  persimmon  are  scattered  by  mammals  and  birds 
and  in  the  natural  sequence  of  evento  reach  the  ground  in  the  fall  or 
winter  without  beeoming  dry.  They  are  lightly  eovered  with  grass 
or  leaves  and  are  subjected  to  the  varying  temperatures  of  wintor, 
always  remaining  moist.  The  following  spring  the  seeds  sprout  as 
soon  as  the  soil  becomes  warm  enough,  provided  the  conditions  aceom- 
panving  the  rise  in  tcmperature  do  not  dry  them  undulv.  Seeds  tliat 
fall  under  the  trees  are  usuallv  too  much  exposed  to  the  atmosphere 
and  dry  too  much  to  admit  of  germination. 

iSoeds  that  are  gathered  for  propaga t i ng  purposes  should  be  stratified 
at  once,  lf  they  are  allowed  to  dry  out  it  is  often  necessary  to  soak 
them  for  2  or  3  days  before  planting  them,  the  water  being  renewed 
«*ach  day  at  a  boiling  temperature. 

The  seedbed  in  whieh  persimmon  seedlings  are  grown  should  be 
located  on  well-drained  land  where  the  soil  is  rather  light  and  well 
supplied  with  humus.  The  ground  should  be  plowed  deep  with  a 
subsoil  plow  unless  the  subsoil  is  friable  enough  to  permit  the  ready 
penetration  of  the  long  taproots  that  characterize  the  growth  of 
persimmon  seedlings. 

The  seed  may  be  planted  either  in  the  fall  or  spring.  after  being 
treated  as  described  above.  It  is  commonly  planted  in  shallow  drills 
and  lightly  eovered  with  soil  to  a  depth  of  one-half  inch  or  a  little  more. 

CUTTINGS 

Root  Cuttinss 

The  roots  of  persimmon  trees  sprout  readily  when  the  top  is  removed 
or  when  the  main  stem  meets  with  serious  injury.  This  is  illustrated 
in  figure  5,  wrhich  shows  the  development  of  sprouts  on  the  roots  of  a 
seedíing  tree  2  months  after  the  remo  val  of  the  top.  During  this 
period  the  seedíing  had  been  in  a  propagating  bed  in  a  greenhouse, 
under  artificial  heat.  This  illustration  also  ofters  an  explana tion  for 
the  oceurrence  of  the  largo  clumps  of  similar  trees  that  are  to  be  found 
in  many  abandoned  fields.  At  some  time  the  original  tree  was  cut  ofi 
near  the  surface  of  the  ground  and  the  roots  sent  up  sprouts  that, 
being  undisturbed,  dcveloped  into  trees  bearing  similar  fruit. 

Roots  the  size  of  a  lead  pencil  or  largor  can  be  used  in  propagating 
the  persimmon.  They  should  be  cut  into  pieoes  6  or  8  inches  long, 
the  ends  should  be  sealed  with  grafting  wax,  hot  beeswax,  or  pitch, 
in  order  to  preven t  the  decay  that  develops  rapidly  in  the  soft,  spongy 
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wood,  and  tho  cuttings  should  thon  be  buriod  over  wintor  in  sand  or 
in  a  nurserv  row.  Tney  will  grow  readily  tho  following  spring,  pro- 
vided  the  moisture  supply  is  plentiful  until  they  become  well  estab- 
lishcd. 

Hardwood  Cuttings 

Cuttings  of  tho  branohos  may  bo  troatod  in  much  tho  samo  way  as 
root  cuttings.    Small  1-year-old  twigs  aro  unsuitable  for  purposos  of 

propaga  t ion  if  they 
lack  sufficient  sub- 
stance  to  produoo  the 
callas  and  root  for- 
mation.  It  is  diffieult 
to  preven!  the  organ- 
isms  of  deoay  from 
ontering  the  soft ,  po- 
rous,  1-year-old  wood. 
If  such  wood  is  used. 
the  cuttings  should 
be  waxed  at  both 
ends  and  buried  un- 
til they  ha  ve  become 
well  callused  and  the 
roots  have  started. 
They  may  then  be 
planted  in  a  nursery 
row  and  vegetativo 
growth  encouraged. 

Wood  2  or  3  years 
oíd  may  be  selected 
for  cuttings,  but  caro 
must  be  exercisod  to 

Erocure  good,  strong 
uds.  The  cuttings 
may  be  taken  at  anv 
tune  after  the  trees 
become  dormán t  in 
the  fall  and  may  bo 
placed  in  cold  storago 
or  in  sand  until 
wanted.  It  is  most 
important,  however. 
that  the  ends  of  tho 
cuttings  should  be 
dipped  immediately 
lato  melted  wax  in 
ordor  to  exelude  the  air.  If  they  have  boen  oxposed  for  oven  a  few 
hours  they  should  bo  retrimmed  and  waxed  beforo  being  put  in  cold 
storago  or  sand. 

BUDDING  AND  GRAFTING 

Those  who  have  trees  bearing  exeeptionally  fino  persimmons  will 
find  tho  difieren  t  methods  of  grafting  admirably  adapted  to  top 
working  the  worthless  trees  about  the  placo  with  the  better  varieties, 
thus  changing  them  to  usoful  fruitfulness. 


by  Google 

-  .J 


Figure  5. — A  2-year-old  scedling  porsimmon  tree  that 
has  been  grafted.  It  has  been  in  a  propagating  bed 
in  a  greenhouse  under  artificial  heat  for  2  months. 
The  sprouts  on  the  roots  show  how  easily  the  roots 
may  be  used  as  a  raeans  of  propagating  the  variety. 
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Top-worked,  or  grafted,  portions  of  oíd  trees  will  bear  2  or  3  years 
earlier  than  trees  that  come  from  huds  or  grafts  on  1-  or  2-year-old 
stocks.  These  seediing  stocks,  budded  or  grafted  with  a  selected 
variety.  will  bear  1  or  2  years  earlier  than  those  produced  from  cuttings. 

The  scions  to  be  uscd  in  chip  budding,  clcft  grafting,  and  whip 
grafting  should  be  cut  during  later  winter.  All  scions  should  be  kept 
cool  and  moist  until  used.  The  budding  and  grafting  should  be 
done  as  soon  as  the  trees  that  are  to  be  grafted  start  to  grow. 

Because  of  the  similarity  in  the  opera tions  of  budding  and  grafting 
they  are  treated  together.  The  various  methods  that  have  proved 
satisfactory  in  propaga  ting  the  persimmon  have  been  described  in 
detail  in  publications  of  the  Department  of  Agriculture  relating  to 
other  fruits  and  to  nuts.  For  convenience  in  the  present  coimection, 
extracta  from  these  publications  are  inserted  herein. 

Scl*ct¡on  oí  Scions  and  Bud  Sticks 1 

When  selecting  scions  and  bud  sticks  care  must  be  exercised,  just  as 
when  propagating  by  wood  cuttings,  to  procure  wood  with  strong, 
well-developed  buds.  On  twigs  of  the  last  season's  growth  the  best 
buds  are  generally  near  the  base,  where  they  are  supported  on  more 
mature  wood  than  those  near  the  tip.  In  wood  more  than  a  year 
oíd,  most  of  the  buds  near  the  tip  have  alreadv  produced  branches, 
thus  making  this  portion  of  the  twig  unsuitable  for  use  in  budding 
or  grafting. 

The  method  employed  in  budding  persimmons  largely  determines 
the  character  of  the  wood  that  should  be  selected  as  a  source  of  buds. 
For  the  common  shield  or  T-bud,  the  basal  half  of  the  new  growth 
is  preferable  because  the  bark  is  thinner  than  that  on  older  wood 
and  the  buds  fit  closef  and  better  than  where  wood  with  older  and 
thicker  bark  is  used.  Moreover,  the  buds  near  the  base  of  the  new 
wood  are  better  than  those  toward  the  tip,  because  the  latter  are  so 
irregular  in  outline  that  it  is  difficult  to  fit  them  closely  to  the  stock. 

When  the  chip-bud  method  is  used  it  is  essential  that  the  bud 
stick  have  sufficient  body  to  allow  the  removal  of  the  bud  with  a 
clean,  solid  chip  adhering  thereto.  A  bud  stick  should  never  be 
larger  than  the  stock  on  which  the  buds  are  to  be  worked.  If  it  is 
too  large  in  relation  to  the  size  of  the  stock  that  is  to  rcccive  the 
bud,  the  chip  will  be  so  broad  and  flat  that  it  cannot  be  properly 
fitted  into  any  notch  that  it  is  possible  to  make  in  the  stock. 

For  annular  or  patch  budding,  the  most  satisfactory  buds  are  those 
taken  from  wood  that  is  2,  3,  or  oven  4  years  oíd.  Such  buds  are  verv 
lightly  attached  to  the  wood  and  have  a  good  body  of  bark,  whicli 
makes  them  easy  to  handle  and  not  Hable  to  dry  out.  Buds  taken 
from  near  the  base  of  large,  vigorous,  new  shoots  will  also  give  good 
results. 

Shield  or  T-Budding  1 

The  height  at  which  buds  are  inserted  [where  sinall  seediing  stocks  are  used) 
varíes  with  the  operator.  In  general,  the  nearer  the  ground  the  better.  The  cut 
for  the  reception  of  the  bud  is  made  in  the  shape  of  a  letter  T  *  *  *  [fig. 
6,  b].  Usually  the  crosseut  is  not  quite  at  right  angles  with  the  body  of  the  tree, 
and  the  stem  to  the  T  starts  at  the  crosseut  and  extends  toward  the  root  for  an 
inch  or  more.    The  flaps  of  bark  caused  by  the  intersection  of  the  two  cuts   *  *  * 


»  The  bud  stick  is  a  branch  cut  from  a  tree  of  tbe  variety  to  be  propacati  d.  ÍSee  fije.  9,  a.) 
i  From  Farmers'  Bulletin  157,  The  PropaRatlon  of  Planta.  Out  of  print,  but  may  beconsulted  in  librarles, 
áee  aLso  Farmers'  Bulletlu  1567,  PropaRattun  of  Trees  and  Shrubs. 
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are  slightly  loosened  with  the  ivory  heel  of  the  budding  knife,  and  the  bud, 
grasped  by  the  leaf  stem  a»  a  handle,  is  placed  under  the  flaps  and  fírmlv  pushed 
in  place  until  its  cut  surface  is  entirely  in  contact  with  the  peeled  body  of  the 
stock  *  *  *  [fig.  6,  c).  A  ligature  is  then  tightly  drawn  about,  abó  ve,  and 
below  the  bud,  to  hold  it  in  place  until  a  unión  shall  be  formed  *  *  *  [fig. 
6,  d].  Bands  of  raffia  about  8  or  10  inches  long  make  a  most  convenient  tying 
material.  As  soon  as  the  buds  have  united  with  the  stock  the  ligature  should  be 
cut,  in  order  to  prevent  girdling  the  stock.  This  done,  the  operation  is  com- 
plete until  the  following  spring,  when  all  the  trees  in  which  the  buds  have  "taken" 
should  have  the  top  cut  off  just  above  the  bud    *    *  *. 

Shield  budding  may  be  done  at  any  time  when  the  trees  are  in 
vigorous  growth  and  when  well-matnred  buds  of  the  current  season's 
growth  can  be  obtained.  This  period  usually  extends  from  July  to 
September.  When  budding  seedlings  it  may  sometimes  be  necessary 
to  delay  the  operation  until  the  latter  part  of  the  season,  in  order 
that  the  stock  may  develop  to  a  satisfactory  size;  but  when  top 

working  older  trees  by  this  method 
well-developed  bíids  may  be 
handled  whenever  the  trees  are  in 
a  vigorous  condition  of  growth. 
Figure  7  shows  a  branch  of  a 
young  persimmon  tree  on  which  a 
shield  or  T-bud  has  made  consid- 
erable growth. 

Some  of  the  precautions  which 
it  has  been  found  important  to  ob- 
serve when  propagating  pecans  are 
equally  applicable  in  the  propaga- 
tion  of  persimmons.  The  follow- 
ing directi«ns  for  budding  pecans 
according  to  the  various  methods 
are  therefore  presented  here.4 

Annolar  Budding 

Figure  6.— The  different  steps  in  shield  The  process  [of  annular  budding]  is 
or  T -budding:  a,  Cutting  the  bud;  6,  also  known  as  "ring"  and  "flute"  bud- 
preparing  the  stock;  c,  inserting  the  ding.  It  is  performed  during  the  mi  d- 
bud;  d,  tying.  summer  months  at  such  time  as  the 

bark  is  found  to  slip  (reléase)  most 
readily.  In  some  seasons  this  period  may  be  very  brief,  lasting  only  a  few  days, 
while  in  other  yoar*  the  time  during  which  annular  budding  may  be  successfully 
performed  extends  over  a  period  of  several  months.  In  the  latitude  of  southern 
Georgia  it  is  not  uncommon  for  this  method  to  be  successful  from  as  early  as  May 
10  until  late  in  July  or  even  in  August. 

Annular  budding  consista  merely  in  transforring  a  ring  of  bark  to  which  is 
attached  a  bud  of  the  desired  variety  from  a  bud  stick  to  the  trunk  or  branch  of 
another  tree  in  place  of  a  similar  ring  of  bark  previously  removed.  Specially 
designed  tools  *  *  *  have  been  devised  for  the  purpose  of  cutting  the  rings. 
Two  ordinary  propagating  knives  having  single  bladcs  may  be  fastened  together 
and  made  to  answer  the  purpose.  although  they  are  less  Hable  to  make  uniform 
incisión».  Cut  a  ring  of  bark  from  the  stock  with  one  of  the  tools,  slit  it  with  a 
singlc-bladed  knife,  and  lift  from  its  bed  or  "matrix,"  as  it  Ls  technically  called. 
Discard  this  bark  and  from  the  bud  stick  remove  a  similar  ring,  in  the  center  of 
which  is  a  dormant  bud.  The  bark  of  the  bud  stick  should  be  slit  on  the  side 
opposite  the  bud.  Immediately  place  this  ring  in  the  space  left  by  removing  the 
bark  from  the  stock  and  wrap  at  once  with  waxed  cloth,  taking  care  not  to  cover 
the  bud    *    *    *    [fig.  8]. 


4  From  Huroau  of  Plunt  Indu-stry  Dulletin  251.  The  Pecan.  Out  of  jirtnt,  but  may  becoiuulted  in  librar- 
tes.   Sce  also  Karmers'  Bulletin  1501,  Nut-Treo  Propagation. 
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Patch  Budding 

When  the  annular  method  is  used  it  is  obvious  that  the  stock  and  scion  must 
be  of  nearly  the  saine  size.  If  the  bud  stick  is  slightly  largor  than  the  stock  a 
portion  of  the  bark  to  which  the  bud  is  attached  may  be  cut  away  so  that  the 
two  ends  of  the  ring  just  meet  around  the  stock.  If  the  bud  stick  should  be 
¡«naller  than  the  stock  a  strip  of  bark  on  the  latter  may  be  left  in  position  to 
complete  the  ring.  In  actual  practice,  rings  which  extend  only  partly  around 
the  stock  are  most  conimonly  used.  Such  process,  however,  is  not  true  annular 
budding.  because  any  bark  which  extends  only  partly  around  the  stock  is  inerely 
a  patch.  It  is  to  this  deviation  from  the  annular  method  of  budding  that  the 
term  "patch  budding"  has  been  applied.  A  tool  specially  designed  for  patch 
budding  *  *  *  consista  of  four  thin  steel  blades  fastened  together  in  the  fonn 
of  a  rectangle,  five-eighths  of  an  inch  wide  by  1  inch  long.  and  is  used  as  a  punch. 

*  *  *  A  cut  is  made  in  the  bark  of  the  bud  stick  about  half  an  inch  in  width 
by  three  times  as  long,  in  the  center  of  which  is  the  bud.  The  piece  of  bark  so 
outlined  is  removed  from  the  bud  stick  and  laid  over  that  of  the  stock,  l'sing  this 
a*  a  pattem.  incisions  are  then  made 
around  it  in  the  bark  of  the  stock.  The 
pattem  is  then  removed,  the  section  of 
bark  outlined  in  the  stock  is  lifted.  and 
the  bark  from  the  bud  stick  is  put  in  its 
place.  Some  varieties  of  the  pecan  are 
more  difficult  to  bud  successfully  than 
others;  with  such  varieties  the  annular 
method.  or  a  near  approach  to  it,  is  gen- 
erally  most  successful. 

With  the  average  sorts,  however.  the 
tendeney  among  the  more  experienced 
nurserymen  is  much  inclined  to  favor 
the  patch  method    *    *  *. 

The  buds  best  suited  to  annular  or 
patch  budding  are  those  in  the  axils  of 
the  lea  ves  at  the  base  of  the  curren  t 
se&<*on's  growth.  It  is  well  worth  the 
time  required  to  clip  the  lea  ves  away. 
cióse  to  the  buds,  10  days  or  2  weeks 
before  the  bud  is  wanted,  for  by  so  do- 
ing  the  wound  will  heal  over  before  the 
bud  is  needed ;  otherwise  a  serious  lessen- 
ing  of  the  vigor  of  the  bud  through 
evaporation  may  take  place. 

In  annular  budding  the  added  ring  of 
bark  sometimes  imites  with  the  stock 
promptly,  permitting  the  upward  flow 
of  sap  to  proceed  without  much  inter- 
ference.  When  this  is  the  case  the  top  FlOUR»  7.  A  shield  or  T-bud  after  con- 
should  be  carefully  pruned  back  to  such  siderable  growth  has  bcen  made. 
a  degree  as  is  necessary  to  direet  suffi- 

cieut  sap  into  the  new  bud  to  cause  it  to  swell.  This  pruning  should  not  be  done 
with  too  great  severity,  as  an  oversupply  of  sap  is  Hablo  to  accumulate  under  the 
bark  of  the  new  bud  and  cause  it  to  decay,  or,  as  it  is  tenned,  "to  drown"  the  bud. 
If  the  tree  is  young  and  the  growth  has  been  rapid,  precaution  should  !><•  exercised 
in  cutting  back  the  top,  in  order  not  to  expose  the  tender  bark  to  the  heat  of  the 
i»un.  A  sufficient  amount  of  foliage  should  be  left  a*  a  protection  from  the  hot  *un. 
If  the  supply  of  sap  is  limited,  it  will  be  well  to  cut  out  all  buds  in  the  top  of  the 
stock,  as  shown  in  *  *  *  [fig.  8).  All  dorinant  buds,  both  above  and  below  the 
new  bud,  should  be  rubbed  off  as  soon  as  they  begin  to  swell.  The  wrapping 
about  the  new  bud  must  be  cut  as  soon  as  growth  begins.  As  the  unión  of  a  bud 
with  a  stock  made  by  any  method  of  budding  is  at  first  inerely  the  uniting  together 
of  bark  and  not  of  wood,  it  is  nece^sarily  weak  during  the  first  few  months.  To 
avoid  danger  of  breakmg  out  at  the  bud,  the  new  tops  should  be  provided  with 
extra  support.  For  this  purjxjse  side  stakes  driven  into  the  ground  are  sometimos 
used,  but  these  are  expensive,  and  unnocessary.  Hy  leaving  a  stub  of  the  original 
top  S  or  10  inches  long,  entirely  donuded  of  foliage  *  *  *  [fig.  k|,  the  new  top 
may  be  quickly  tied  to  it,  and  when  no  longer  needed  the  dead  stub  may  be  cut 
away  cióse  to  the  unión. 
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Chip  Budding 

Propagation  by  chip  budding  is  performed  in  the  early  spring  or  late  in  the 
dormaut  period.  Beeause  of  being  done  at  this  season  it  is  also  known  as  "dor- 
tnant"  budding.  With  a  sharp  knife  a  downward  cut  is  made  below  the  bud  on 
the  bud  stick  to  a  depth  of  perhaps  one-eighth  of  an  inch.    Raising  the  knife 

to  a  point  above  the  bud 
a  long  downward  cut  is 
made,  which  meets  the 
lower  end  of  the  first  cut, 
and  the  bud  is  removed 
with  a  chip  attached,  as 
shown  in  *  *  *  [fig.  9). 
A  similar  chip  is  re- 
moved from  the  stock, 
and  the  desired  bud  is 
put  in  its  place.  ThiK 
should  be  carefully 
wrapped  with  such  ma- 
terial as  will  hold  thecam- 
bium  layers  of  the  stock 
and  the  bud  firmly  to- 
get  her  on  at  least  one  side. 

Subsequcnt  treatment 
similar  to  that  already 
described  for  annular 
and  patch  budding 
should  be  given  young 
trees  propagated  in  this 
manner. 

Trcc8  of  the  pecan  spe- 
cie8  are  difficull  to  propá- 
gate asexually,  that  isT 
neither  buds  ñor  scions 
"take"  with  the  readi- 
ness  of  ordinary  fruit 
trees.  The  inexperienced 
operator,  therefore,  must 
expect  a  low  percent&ge 
of  living  buds  as  the  re- 
sult  of  his  first  attempts. 
Skilled  propagators, 
however,  are  now  so  suc- 
cessful  that  under  favor- 
able conditions  the  per- 
centage  of  failures  is  no 
longer  a  matter  of  con 
sequence. 

Figure  8.-  Annular  budding:  a.  Bud  stick  from  which  «0  attempt  to  bud 
the  bud  has  been  removed;  6.  the  bud  ready  for  inser-  pecans  should  l>e  made 
tion  in  the  matrix  of  the  stock;  c,  the  stock  readv  to  on  rainy  days,  or  in 
receive  the  bud;  d,  the  bud  afterbeing  placed  in  early  mornings  follow- 
po8Ít  ion  and  carefully  wrapped;  e,  growth  taking  place,  »»K  heavy  dews.  Some 
the  wrapping  having* been  removed;/,  growth  from  the  nurserymen  even  go  so 
bud  supported  by  being  tiefj  to  the  stock  (g)  above  far  as  to  select  their  men 
the  unión.  Note  t"he  scars  above  the  unión,  where  the  for  budding  the  pecan, 
buds  were  removed  in  order  to  direct  the  flow  of  sap  assigning  those  who  por- 
to the  new  bud.  spire  most  freely  to  other 

duties.     Extremely  hot 

days  should  be  avoided,  especially  if  accompanied  by  drying  winds.  Moderately 
cool,  cloudy  days  without  wind  or  rain  are  the  best  for  pecan  budding. 

Figure  10  shows  a  persimmon  chip  bud  which  had  made  consider- 
able growth. 

Protection  of  Buds 

A  verv  satisfactory  means  of  affording  protection  to  buds  inserted 
bv  any  of  the  foregoing  metliods  is  show^i  in  figure  1 1 .    These  waxed 
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shields  are  intended  as  a  substituto  for  the  waxod  strips  previously 
mentioned,pand  their  prepara tion  and  use  lias  beendeseribed  as  folio ws: 5 

In  inaking  the  waxed  wrappers,  oíd  domestic  woro  t>cd  sheets  or  undergarments 
may  be  used.  Tear  it  into  strips  2  feet  long  and  6  inches  wide;  then  foíd  it  hito 
sq  nares  and  dip  it  into  a  tin  píate  of  hot,  melted  beeswax.  The  wax  will  strike 
through  instantly,  and  then  the  strips  may  be  held  up  by  one  end  and  the  surplus 
wax  allowed  to  drip  back  into  the  tin  píate.    When  coól,  the  eloth  may  be  torn 


into 
*  » 


squares  of  proper  size.    No  pressing  or 

ippsu'at  nnsnppa  th*>  rturrwiap     *     *     *  in 


squeezing  is  necessary. 

*  The  beeswax  answers  the  purpose  *  *  *  in  every  way:  it  saves  tíie 
buds,  and  that  is  the  end  in  view.  These  wrappers  may  be  left  on  the  buds  the 
whole  season.  When  the 
bud  shoots  are  an  inch  or 
so  in  length,  the  strings 
may  be  unwound  from  so 
much  of  the  wrappers  as 
rover  the  buds.  but  tie  the 
upper  end  of  the  wrapper, 
which  is  abo  ve  the  bud, 
firmlv  to  the  projecting 
stub."  The  e veleta  9  in  the 
wrappers  will  open  as  the 
bud  shoots  grow,  and  pro- 
tection  will  be  afforded 
against  hot  suns  and  chilly 
nights. 

Cleff  Groftíng  7 

This  style  of  graft  is 
particularly  adapted  to 
large  trees'  when  for  any 
reason  it  becomes  neces- 
sary to  change  the  variety . 
Branches  too  large  to  be 
worked  by  other  methods 
can  be  cleft-grafted. 

A  branch  í  or  1  y¡  inches 
in  diameter  is  severed  with 
a  saw.  Care  should  be 
taken  that  the  bark  be  not 
loos«?ned  from  any  portion 
of  the  stub.  Split  the  ex- 
posed  end  with  a  broad, 
thin  ehisel  or  grafting 
tool  *  *  *  [fig.  12.  a]. 
Then  with  a  wedge  or  the 
wedge-shaped  prong  at 
the  end  of  the  grafting 
tool  spread  the  cleft  so 
that  the  scion  *  *  * 
[6g.  12,  b)  mav  be  in- 
serí ed  *  *  *  {fig.  12,  c]. 

The  Bcion  should  con- 
sist  of  a  portion  of  the 
previous  season  's  growth 
and  should  be  long  enough 
to  have  two  or  three  buds.  The  lower  end  of  the  scion.  which  is  to  be  inserted 
into  the  cleft.  should  be  cut  into  the  shape  of  a  wedge.  having  the  outer  edge 
thicker  than  the  other  *  *  *.  In  general,  it  is  a  good  plan  to  cut  the  scion  so 
that  the  lowest  bud  will  come  just  at  the  top  of  this  wedge,  *  *  *  so  that 
it  will  be  near  the  top  of  the  stock.  *  *  *  The  importance  of  having  an  intí- 
mate connection  between  the  growing  tissues  of  both  scion  and  stock  cannot  be 
too  strongly  emphasized,  for  upon  this  alone  the  success  of  grafting  depends.  To 
make  this  contact  of  the  growing  portions  doubly  certain.  the  scion  is  often  set 
at  a  slight  angle  with  the  stock  into  which  it  is  "inserted,  in  order  to  cause  the 
«rowing  portions  of  the  two  to  cross. 

•  From  American  Fruit  and  Nut  Journal,  v.  <J,  whole  No.  94,  p.  22. 

•  The  eyek-t  rvíerred  to  is  the  small  hole  In  the  oenter  oí  the  protector  ahown  in  flg.  11. 
:  Set>  fix»tnoU«  3. 


I 


Figure  9. — Chip  or  "dormant"  budding:  a.  The 
bud  stick;  6,  the  bud  roady  for  insertion:  c,  the 
bud  inserted  in  the  matrix  of  the  stock ;  d,  the  bud 
securely  tied  in  place. 
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After  the  scions  have  been  set  the  operation  of  clcft  erafting  is  completad  by 
covering  all  cut  surfaces  with  a  layer  of  grafting  wax. 

Cleft  grafting  has  giren  satisfactory  resulte  with  the  persimmon. 
both  on  the  branehes  (fig.  13)  and  at  the  crown  (fig.  14). 

Whip  Grafting  * 

(Whip  grafting  is  the  method]  *  *  *  almost  universally  used  in  root  graft- 
ing.   It  has  the  advantage  of  bcing  adapted  to  small  plants    *    *  * 

The  graft  in  niade  by  cutting  the  stock  off  diagonally — one  long  smooth  cut 
with  a  sharp  knife  *  *  *  as  shown  in  [fig.  15,  a].  Place  the  knife  about 
one-third  of  the  distance  from  the  end  of  the  cut  surface,  at  right  angles  to  the 
cut,  and  split  the  stock  in  the  direction  of  its  long  axis.  Cut  the  lower  end  of 
the  scion  in  like  manner  *  *  *  [fig.  i5f  b],  and  when  the  two  parts  are  forced 
together,  as  shown  in  *  *  *  [fig.  15,  c],  the  cut  surfaces  will  fit  neatly 
together,  and  one  will  nearly  cover  the  other  if  scion  and  stock  are  of  the  same 

size.  A  difference  in  diameter  of  the 
two  parts  to  be  united  may  be  dis- 
regarded  unless  it  be  too  great.  After 
the  scion  and  stock  have  been  locked 
together.  as  shown  in  *  *  * 
[fig.  15,  c],  they  should  be  wrapped  with 
five  or  six  turns  of  waxed  cotton  to 
hold  the  parts  firmly  together. 

While  top  grafting  may  be  done  in 
this  way  [fig.  16],  it  is  in  root  grafting 
that  the  whip  graft  finds  its  distinctive 
field.  When  the  roots  are  cut  into 
lengths  of  2  to  5  or  6  inches  to  be  used 
as  stocks,  the  operation  is  known  a* 
piece-root   grafting.     Sometimes  the 

entire  root  is  used. 

»       •       *       *  * 

In  ordinary  propagation  by  means 
of  whip  grafts.  the  scion  is  cut  with 
about  three  buds.  and  the  stock  is 
nearly  as  long  as  the  scion.  The  graft 
is  so  planted  as  to  bring  the  unión  of 
stock  and  scion  not  very  far  below  the 
surface  of  the  ground   •   *  *. 

Core  of  Whip-Grafted  Stock  • 

When  graft ed  by  the  whip-graft 
method  the  young  trees  will  require 
little  subsequent  attention  other  than 
pruning  and  ordinary  cultivation. 
When  the  root  is  that  of  a  very  young 
tree  there  will  be  no  danger  of  the 
supply  of  plant  food  being  such  as  to 
induce  a  growth  of  top  that  is  too 
rapid,  as  is  frequently  the  case  with 
eleft  grafts,  especially  in  the  tops  of 
oíd  trees.  While  temporary  staking 
a*  a  support  to  the  unión  is  not  neces- 
sary.  in  numerous  cases  stakes  will  be 
highly  essential  to  insure  erect  growth. 
The  moisture  of  the  ground  causes  the  wrapping"  material  to  decay  in  the  course  of 
a  few  weeks,  and  it  is  therefore  not  necessary  to  cut  the  bands  *  *  *. 

The  operation  of  grafting  most  fruit  trees  is  generally  successful  if 
performed  in  the  spring  when  the  trees  are  still  dormant,  or  even  after 
growth  has  started  slightly,  provided  the  scions  are  entirely  dormant. 
In  the  case  of  the  persimmon,  however,  much  more  satisfactory  results 
appear  to  be  obtained  when  the  grafting  is  delayed  until  the  trees  have 
definitely  started  into  new  growth.    The  scions  must  be  kept  dormant. 


Figtrk  10. — A  chip  bud  on  a  branch 
after  the  bud  inserted  had  made  con- 
siderable growth. 


•  See  íoütiiote  3. 


» Soe  footnote  4. 
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In  all  of  the  various  methods  of  budding  and  grafting  the  persimmon 
it  is  of  the  utmost  importance  that  the  cut  surfaces  of  both  bark  and 
wood  be  protected  with  as  little  delay 
as  possible  froni  chemical  change  due 
to  exposure  to  the  air.  Protection  is 
afforded  by  covering  the  wounds  with 
grafting  wax,  waxed  cloth,  or  similar 
devices. 

STOCKS  AND  NURSERY  TREES 

The  stocks  in  the  nursery  row 
should  stand  at  least  6  inches  apart 
to  afford  space  for  root  development 
and  to  give  the  workmen  plenty  of 
room  when  the  trees  are  budded  or 
grafted.  The  young  trees  in  the 
nursery  should  receive  fair  cultiva- 
tion,  and  the  roots  should  be  pruned 
each  year  with  a  tree  digger  or  spade. 
in  order  to  keep  the  root  svstem 
small  enough  to  be  handled  with  ease 
when  the  trees  are  dug.  The  2-year- 
old  roots  are  always  preferable  for 
stocks.  Older  roots  small  enough  to 
be  easily  handled  are  likely  to  be 
stunted,  and  1-year-old  roots  must 
be  very  thrifty  to  produce  the  de- 
sired  growth  in  the  graft. 

Trees  produced  under  conditions 
favorable  for  development  may  be 
planted  in  their  permanent  location 
after  they  ha  ve  made  one  season's 
growth  in  the  nursery.  Some  varie- 
ties,  however,  are  much  more  vigor- 
ous  than  others.  It  may  be  advisable 
to  grow  the  weaker  sorts  in  the 
nursery  for  2  years  before  trans- 
planting  them.  Figure  17  shows  two 
varieties  of  grafted  persimmon  trees 
that  have  made  one  seasoJi's  '•ghjwth' 
in  the  nursery.  ...      '  . 

On  account  of  the  vc,ry  lon^  tap- 
root  that  persimmon  trees  hobít«iajly ; 
develop,  particulariy  when  propá- 
gated  on  seedling  stocks,  much  care 
must  be  exercised  to  avoid  undue 


Figure  11. — Method  of  using  a  bud 
protector  on  a  chip  bud.  The 
protector  may  be  used  in  a  similar 
manner  in  all  of  the  different  forms 
of  budding.  a,  Stock  ;  b,  b,  waxed 
cloth  protectora;  c,  chip  bud  fitted 
into  notch  in  stock;  d,  protector 
in  position  o  ver  the  bud;  e,  {pro- 
\  tector  and  bud  wrapped  and  tied; 
'  /,  /,  scare  of  buds  removed  from 
stock.  (Adapted  from  drawing  in 
American  Fruit  and  Nut  Journal, 
vol.  6,  whole  No.  94,  p.  23.) 


injury  to  the  root  systems  when  the 
trees  are  dug  from  the  nursery.  Moreover,  because  of  the  deep-rooting 
habits  of  these  trees  a  deep  soil  should  be  selected  for  their  permanent 
location. 

PLANTING  AND  CARE  OF  TREES 

The  transplanting  of  the  voung  trees  may  be  done  at  any  time 
during  the  dormant  period,  from  late  autumn  to  early  spring,  when 
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thc  root8  can  be  protected  from  freezing  tempera  tures  and  evaporation 
and  when  thc  soil  is  in  a  suitable  condition  for  liandling.  If  thc  trecs 
have  becn  properly  taken  up  without  undue  injurv  to  thc  roots,  the 
tops  will  need  little  or  no  pruning.  If,  on  the  other  hand,  the  root 
systems  have  bcen  severely  reduced,  the  tops  should  be  headed  back 
until  thc  total  length  of  bíanches  and  trunks  corresponds  in  a  general 

way  to  the  total  length  of  the  main 
roots.  Wounds  on  both  tops  and 
roots  should  be  waxed  as  soon  as 
made. 

Young  persimmon  trees  have 
large  deep  root  systems  and  should 
be  planted  2  or  3  inches  deeper  in 
the  orchard  than  they  were  in  the 
nursery  row.   In  setting  them  out 
Figure  12.— Cleft  graft:  o,  Stock  being  the  soil  should  be  packed  thor- 
split  by  special  grafting  tool;  6,  scion  oughlv  around  the  roots.  A  round- 
readv  for  insertion;  c,  scion  in  place        •   .*  i  j       ±  ■  _  

readV  for  waxing.  pointed  wooden  tamp  is  a  very 

serviceable  tool  with  which  to 
makc  the  earth  compact  as  the  hole  is  filled  up.  The  planting 
plan  varíes  with  the  type  of  tree  desired.  If  it  seerns  desirable  to 
grow  low-headed  trees  with  the  expectation  of  producing  large  fruit 
that  can  be  readily  picked  by  hand,  the  permanent  trees  should  be 
placed  at  least  16  or,  better  stül,  20  feet  apart  each  way.  If,  however, 
a  large  bulk  of  fruit  is  desired  as 
stock  feed  to  be  scraped  from  the 
ground  or  picked  up  by  animáis, 
a  fair  degree  of  success  may  be 
expected  if  the  trees  are  planted 
10  feet  apart  each  way. 

Probably  the  persimmon  can 
be  more  successfully  intercropped 
than  any  other  fruit  tree,  owing 
to  the  depth  of  its  root  system. 
Blackbcrries,  dcwberries,  straw- 
berrics,  and  vegetables  thrive  veiy 
well  among  pereimmons  until  the 
shade  becomes  too  dense.  When 
the  trees  shade  the  ground,  it  fe 
best  to  seed  down  the  orchard  if 
it  is  to  be  used  as  a  run  for 
chickens,  calves,  pigs,  or  other. 
animáis,  and  the  fruit  used-  as 
stock  feed.    If  it  is  planned  to 

Kroduce  fruit  for  market  purposes, 
owever,  the  same  cultivation 
should  be  given  the  ground  as  in 
a  commercial  orchard  of  peach  or 
other  fruit  trees. 


PRUNING 


Figure  13. — A  cleft  graft  made  on  a 
amall  branch. 


The  pruning  of  the  persimmon  varics  with  the  variety.  There  is  a 
tendeney  for  the  tree  to  prune  itself,  as  many  of  the  fruit-bearing 
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twigs  die  and  drop  off  with  their  fruit,  thus  making  the  natural  open 
growth  of  the  trees  still  more  open  and  redueing  to  a  mínimum  the 
necessity  for  pruning.  There  are  two  points,  however,  which  should 
be  borne  in  mind:  (1)  The  upright  tendency  of  some  of  the  most 
vigorous  varieties  should  be  checked  by  pinching  off  the  tender  grow- 
ing  tips  as  they  get  out  of  reach,  and  (2)  those  trees  that  do  not  prune 
themselves  suffieientlv  to  keep  the  top  well  open  should  be  thinned 
by  removing  en  tire  limbs,  eitlier  main  or  secondary.  This  practico 
is  preferable  to  open- 
ing  the  tops  by  thin- 
ning  out  the  small 
branches  and  thus 
leaving  the  larger 
limbs  bare  for  a  con- 
siderable portion  of 
their  length.  Thin- 
ning  admits  light  and 
air,  and  at  the  same 
time  a  stronger  vege- 
ta ti  ve  growth  is  rn- 
duced;  the  result  is 
that  the  size  of  the 
fruit  is  kept  uniform 
and  the  crops  are 
made  more  regular 
by  redueing  the  ten- 
denev  to  overbear  on 
altérnate  years. 

All  wounds  should 
be  painted  or  other- 
wise  covered  as  soon 
as  made,  in  order  to 
prevent  the  wood 
from  drying  or  dying 
back  and  decay  from 
entering  the  body  of 
the  trees.  It  has  not 
been  determined  how 
effeetivewound  treat- 
ments  may  be  in  re- 
dueing the  amount 
of  persimmon  wilt. 

DISEASES  AND 
INSECTS 

WILT 

Until  a  few  years 
ago  the  native  per- 
simmon tree  and  its 
fniit  were  singularly 


Figure  14. — A  cleft  graft  made  at  the  crown,  the  soil 
that  normally  covered  the  unión  having  been  removed 
in  order  to  show  the  parta  to  better  advantage. 


free  from  fungus  or  other  diseases,  but  in  1937  there  was  reported 
by  the  División  of  Forest  Pathology,  of  the  Bureau  of  Plant  Industry,  a 
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newdiseasc  that  threatens  the  existence  of  the  persimmon,  at  least  in  the 
Southern  States.    A  brief  account,  prepared  by  that  División,  follows. 

A  wilt  disease  caused  by  a  fungus  belonging  to  the  genus  Cephalo- 
sponum  was  first  found  in  Tennessee  and  later  in  Mississippi,  Alabama, 
Georgia,  Florida,  South  Carolina,  and  North  Carolina.  In  1939 
severa!  outbreaks  of  this  disease  were  discovered  in  Texas.  Observa- 
tions  indícate  that  the  disease  is  spreading.  In  some  áreas  observed 
it  has  killed  more  than  90  percent  of  the  trees. 

The  disease  is  characterized  internally  by  fine  brownish-black 
streaks  in  the  wood,  and  externally  by  a  suaden  wilting  of  the  lea  ves, 
followed  by  defoliation,  first  of  the  upper  branches  and  eventually  of 
the  en  tire  tree.  Occasionally  a  tree  carrying  an  infection  from  the 
preceding  vear  will  leaf  out  in  the  spring  with  small,  chlorotic  leaves. 
These  graáually  droop  and  fall  during  the  early  summer.  Infected 
trees  usually  ¿\e  by  late  summer,  and  large  quantities  of  salmon- 
pink  spores  of  the  causal  fungus  are  produced  between  bark  and  wood. 

The  Asiatic  persimmons  {Diospyros  lotus  L.  and  D.  kaki  L.)  are 
apparently  highly  resistant  to,  although  not  immune  from,  the  dis- 
ease. Where  rootstocks  of  the  na- 
tivo persimmon  are  used  for  grafting 
or  budding  with  varieties  of  U.  kaki, 
wilting  of  the  entire  tree  occurs  if 
the  native  rootstock  becomes  in- 
fected by  the  wilt  fungus.  No  op- 
portunity  has  been  found  to  test 
selected  horticultural  varieties  of 
the  American  persimmon  other  than 
Kawakami.  This  varié ty  was  found 
to  be  fully  as  susceptible  to  the  wilt 
fungus  as  any  other  native  tree. 
Thus  far  no  wilt-resistant  native 
tree  has  been  found. 

If  growers  have  orchards  or  indi- 
vidual trees  prized  for  their  fruit 
or  ornamental  valué,  it  is  suggested 
that  a  careful  watch  be  kept  of  na- 
tive trees  in  the  vicinity,  If  the 
disease  appears  in  them  or  in  the 
orchard  itself,  the  wilting  tree 
should  at  once  be  removed  and  the  wood  burned.  Under  moist  con- 
ditions  wood  from  an  infected  tree  will  sometimes  have  spores  pro- 
duced on  it.  Spores  of  the  fungus  are  air-bome,  at  least  to  a  con- 
siderable extent,  and  apparently  enter  the  tree  through  wounds. 
Care  in  handling  the  trees  so  as  to  prevent  wounds  and  eradication 
of  the  hickory  twig  girdler,  which  creates  ideal  entry  places  for  the 
fungus,  are  suggested  as  basic  control  measures. 

HICKORY  TWIG  GIRDLER 

The  persimmon  is  exceptionally  free  from  the  attacks  of  insect 
pests.  Probably  the  most  important  of  tlie  insect  enemies  of  the 
persimmon  is  the  hickory  twig  girdler.  The  following  brief  account 
of  the  life  history  and  habits  of  this  insect,  prepared  for  this  bulletin 
by  the  Burean  of  Entomology  and  Plant  Quarantine,  may  be  of  interest 
to  those  who  anticípate  growing  the  persimmon. 


Figure  15. — Whip  graft:  a,  Stock 
prepared;  6,  scion  prepared;  c, 
stock  and  scion  fitted  together 
ready  for  tying. 
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The  hickory  twig  girdler,  Oncideres  cingvlaia  Say,  makes  its  appear- 
anee  about  the  middle  of  August  and  may  be  found  until  the  first  of 
October.  Itbeginsdepositing  its  eggs  about  the  latterpartof  August  and 
continúes  the  process  well  into  October.  The  eggs  hateo  iu  from  7  to  9 
days  after  deposition,  and  the  young  larva  begins  to  feed  on  the  inner 
bark  and  wood  at  the  point  where  the  egg  was  inserted  beneath  the 
bark.  As  the  larva  increases  in  size  it  continúes  to  feed  on  the  wood, 
going  deeper  into  the  twig,  and  by  the  time  its  full  growth  has  been 
attained  it  often  completely  hollows  out  the  twig  for  some  little 
distance  from  the  point  where  it  began  work.  Some  of  the  larvae 
at  t m in  their  full  growth  and  begin  transformation  to  pupae  about  the 
first  of  August.  Others  do  not  make  this  change  until  near  the  middle 
of  September.  The  pupal  stage  lasts  from  10  to  14  days,  when  the 
insects  transform  to  adults  and  emerge  from 
the  twigs  where  they  have  spent  their  Uves. 
Several  days  pass  before  they  begin  laying 
their  eggs  in  the  small  limbs  and  twigs. 

The  injury  caused  by  this  insect  occurs  in 
the  process  of  oviposition.  The  adult  gnaws 
a  small  hole  in  the  bark,  usually  just  above 
or  just  below  a  bud,  and  the  egg  is  inserted 
beneath  the  bark  by  means  of  the  ovipositor. 
Several  eggs  are  usually  deposited  in  a  twig  in 
this  manner,  and  the  insect  then  begins  girdling 
the  twig  beneath  the  point  of  oviposition  by 
gnawing  out  small  pieces  of  the  bark.  A 
ring  is  thus  made  around  the  twig,  perhaps  a 
third  of  the  way  through,  weakening  it  to 
such  an  extcnt  that  it  is  broken  off  bv  the 
wind  during  the  winter  or  the  following  spring. 
The  trees  are  often  severely  injured  by  having 
the  young  growth  pruned  off  in  this  manner. 

In  order  to  control  this  insect  the  twigs 
should  be  picked  up  from  the  ground  in  June 
or  early  July.  All  twigs  which  are  found  at 
this  time  have  been  girdled  and  broken  from 
the  tree  and  should  be  collected  and  burned 
in  order  to  destrov  the  insects  wliich  are  in- 
side  them. 

USES  OF  PERSIMMON  WOOD 


Figuke  10. — A  whipgraft 
after  attaining  consid- 
erable growth. 


The  latest  represen  ta  ti  ve  figures  available 
on  the  use  of  persimmon  wood  are  those  for 
1928,  when  a  little  more  than  2,000,000  boa  ni 
feet,  equivalen t  to  about  4,000  cords  and 
nearly  all  in  the  form  of  logs  and  bolts,  was 
reported  by  the  manufacturers  of  wood  en  producto,  About  three- 
fourths  of  this  was  used  for  golf-club  heads,  and  nearly  all  the  remain- 
der  was  made  into  shuttles  used  in  the  textile  üulustry.  Small 
amounts  were  reported  for  siioe  lasts  and  small  handles.  For  golf- 
club  heads,  persimmon  is  the  outstanding  wood.  Its  hardness, 
uniform  texture.  and  ability  to  stay  in  place  enablc  it  to  meet  the 
requirements  of  this  exacting  use.  For  shuttles,  its  valué  lies  prin- 
cipally  in  its  ability  to  stay  smooth  under  continued  wear. 
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POSSIBILITIES  OF  PERSIMMON  TREES  IN  EROSION  CONTROL 

In  recent  studies  made  by  this  Department  of  plants  suitable  for 
use  in  controlling  soil  erosión,  the  native  persiminon  tree  has  been 
given  considerable  attention. 

Within  its  región  of  natural  growth,  it  is  one  of  the  first  woody 
plants  to  take  hold  m  oíd  fields  and  other  áreas  of  soil  that  have  been 

abandoned  becauseof 
erosión  damage.  Tliis 
reclamat ion  of  eroded 
lands  by  the  persim- 
mon  is  a  common 
oceurrence  in  the  ter- 
ritory  south  of  the 
Potomac  and  Ohio 
Rivers  and  in  the 
northern  part  of  the 
Ozarks,  where  much 
of  the  land  is  on 
steep  slopes  and  soil 
erodes  readily  and 
rapidly  unless  it  is 
protected  by  vege- 
tative  cover.  After 
a  few  years  the  per- 
simmon sprouts  bring 
about  the  develop- 
ment  of  leaf  litter  on 
the  soil  surfaee,  and 
this  is  quite  effective 
in  slo^mg  down  soil 
losses.  On  man  y 
eroded  sites,  observa- 
don  shows  that  ero- 
sión has  been  com- 
pletely  controlled  by 
these  volunteer  trees. 

The  high  carbohy- 
drate  content  of  the 
persimmon  fruits  and 
the  readiness  mth 
which  they  are  eaten 
by  livestoek  make 
persimmon  trees  es- 
peeially  valuable  for 
planting  as  an  effec- 
tive means  of  con- 
serving  soil  and  mois- 
ture  on  farm  land 
retired  from  cultiva- 
t  ion  and  con  vert  ed 
into   pasture.  The 


Figuke  17. —  Persimmon  trees  after  making  one  sea- 
80ii's  growth  in    the  nursery.    These  trees  were 

Eropagated  by  grafting  on  seedling  stocks.  The 
undle  on  the  left  is  the  Golden  Gcm  variety;  on 
the  right,  the  Miller.  The  largest  trees  are  4  to  5 
feet  taU.  The  diffcrence  in  the  size  of  the  trees  in 
the  two  bundles  is  due  to  the  difference  in  the  natural 
vigor  of  growth  of  these  two  varieties. 


forage  valué  of  such  pasture  plantings  is  enhanced  íf  some  of  the 
improved,  heavy-bearing  persimmon  selections  are  used.  There  is  no 
question  that  the  native  persimmon  tree  is  of  high  valué  as  an  economic 
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erosión-control  plant.  However,  as  the  spread  of  the  new  wilt  disease  of 
persimmon  may  cause  the  loss  of  native  and  planted  stands  of  this 
nativo  species,  soil  conservationists  aro  cautious  about  encouraging 
the  planting  of  the  persimmon  at  this  time. 

HANDLING  THE  FRUIT 

The  persimmon  fruits  in tended  for  shipment  should,  to  avoid 
bmising,  be  carefully  hand-picked  while  still  quite  firm,  that  is,  just 
as  the  flesh  begins  to  soften.  Fruits  that  ean  be  delivered  direct  to 
the  consumer  should  not  be  picked  until  fullv  maturo  and  should  also 
be  handled  with  great  care.  Fruit  of  the  later  varieties,  especially 
those  of  the  oblong  type,  often  hang  on  the  trees  for  weeks,  drying  to 
about  the  consisteney  of  the  commereial  date. 

Quart  and  pint  berry  boxes  are  commonly  used  when  packing  tho 
fruit  for  market,  the  boxes  being  handled  in  tho  ordinary  strawberry 
crate.  Larger  units  would  result  in  bruising  tho  softer  fruits  and 
therefore  are  not  advisable. 

USES  OF  THE  FRUIT  PULP  IN  COOKERY 

The  suggestions  givon  in  this  soction  for  sorving  native  persimrnons 
are  based  on  tests  10  made  with  fruit  of  the  Miller,  Josophine,  Ruby, 
Hicks,  and  Kawakami  varieties  grown  at  the  Arlington  Exporiment 
Farm,  Arlington,  Va.,  near  Washington,  D.  C.  Fruit  so  ripe  that  it 
had  droppea  from  the  trees,  and  also  iess  maturo  fruit  picked  from 
the  treos,  was  used.  The  different  varieties  were  judged  for  quality 
and  utilized  in  various  ways.  The  Miller  and  Ruby  were  thought  to 
have  the  best  flavor,  with  less  astringoney  and  moro  body  than  the 
others.  The  Josephine  and  Hicks  were  less  uniform  in  astringoney. 
Some  of  the  ripe  fruits  of  each  variety  were  very  astringcnt;  others 
were  free  from  astringency.  The  Kawakami  was  eonsidered  less 
desirable  than  either  the  Miller  or  the  Ruby,  as  it  was  less  sweot  and 
had  less  flavor,  and  the  flavor  was  not  entirely  pleasant.  There 
seemed  to  be  little  difference  in  the  quality  of  the  tree-ripened  fruit 
that  had  droppod  to  the  ground  and  the  less  mature  fruit  picked  from 
the  trees  and  ripened  at  room  temperature  before  it  was  used. 

As  compared  with  other  fruits,  the  native  persimmon  ranks  high  in 
sugar  content,  as  is  shown  by  chemical  analyses  reported  in  Depart- 
ment of  Agriculture  Circular  50,  Proximate  Composition  of  Fresh 
Fruits,11  and  in  Department  of  Agriculture  Circular  549,  Proximate 
Composition  of  American  Food  Materials.12 

Before  the  advent  of  the  white  man,  the  Indians  mixed  the  pulp  of 
the  persimmon  with  crushed  cora  and  made  it  into  a  kind  of  bread, 
and,  following  the  modera  ideas  of  cookery,  the  Food  Utiliza tion 
Section  of  the  Bureau  of  Home  Económica  finds  that  persimrnons 
can  be  used  in  a  variety  of  ways. 

The  astringency  of  persimmon  pulp  may  be  counteracted  to  some 
extent  if  soda  is  addea  to  the  pulp  before  it  is  heated.  The  quantity 
of  soda  to  use  varies  with  the  degree  of  ripeness  and  the  variety  of 
the  fruit,  but  one-fourth  teaspoon  of  soda  to  1  cup  of  the  persimmon 
pulp  is  an  average.  Persimrnons  will  discolor  if  cooked  in  tin  utensils. 
Products  made  without  additional  acid  will  tura  dark  if  they  stand 
too  long  before  cooking  or  serving. 

■•  These  testa  were  made  by  the  Bureau  oí  Homo  Economics.  and  tho  recipes,  based  on  thrse  tests,  wen 
pre pared  in  that  Bureau. 
»  Out  of  print.   May  be  consulted  in  librarles. 

«  For  aale  by  the  Superínteudent  oí  Documents.  Ooverument  ITinting  Office.  Washington.  D.  O.,  at  18 
wots  a  aipy. 
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RECIPES  USING  PERSIMMON  PULP 
Baked  Persimmon  Pudding 

2  cups  pulp  )b  teaspoon  soda  M  teaspoon  nutmeg 

3  eggs  1  teaspoon  salt  1>Í  cups  sugar 

\%  cups  milk  Yi  teaspoon  cinnauion       3  tablespoons  melted  butter 

2  cups  sifted  flour 

Mix  the  persimmon  pulp,  beaten  eggs,  and  milk.  Sift  the  dry  ingredients 
together  and  pour  the  liquid  mixture  into  them.  Stir  in  the  melted  butter  and 
pour  into  a  shallow  greased  pan  to  the  depth  of  about  2  inches.  Bake  for  about 
1  hour  in  a  very  modérate  oven  (300°  to  325°  F.).  When  cold,  cut  into  squarcs 
and  serve  with  plain  or  whipped  cream. 


Ya  cup  butter  1H  cups  pulp  2  teaspoons  baking  powder 

Yi  cup  sugar  %  teaspoon  soda  Ya  teaspoon  salt 

2  eggs  %  cup  sifted  flour 

Cream  the  butter,  add  the  sugar,  beaten  eggs,  and  persimmon  pulp.  Sift  the 
remaining  dry  ingrediente  and  combine  with  the  first  mixture.  Pour  into  a 
greased  |mold,  cover,  and  8 team  for  1#  hours. 

Persimmon  Custard 

2  cups  pulp  2  egg  yolks,  beaten  sljghtly      H  teaspoon  nutmeg 

H  cup  sugar  Ya  teaspoon  cinnamon  teaspoon  salt 

Yi  teaspoon  soda 

Combine  the  ingredients,  pour  into  a  baking  dish  surrounded  by  hot  water, 
and  bake  in  a  slow  oven  (250  -300°  F.)  for  about  15  minutes. 


Make  a  meringue,  using  two  egg  whites,  one-fourth  cup  of  sugar,  and 
sixteenth  teaspoon  of  salt.   Place  on  top  of  the  custard  and  bake  in  a  slow  oven 
(250°-300°  F.)  until  lightly  browned. 

Persimmon  Whip 

1  cup  pulp  5  egg  whites  3  tablespoons  lemon  juice 

H  cup  sugar  Ya  teaspoon  salt 

Heat  the  persimmon  pulp  with  the  sugar.  Fold  the  hot  mixture  into  the  stiffly 
beaten  egg  whites  to  which  the  salt  has  been  added.  Mix  in  the  lemon  juice, 
place  in  a  baking  dish  surrounded  by  hot  water,  and  bake  in  a  very  slow  oven 
(225°-250°  F.)  for  about  1  hour. 

Persimmon  Comstarch  Pudding 

)i  cup  sugar  Yi  cup  cold  water  1  cup  pulp 

}i  cup  cornstarch  \Yt  cups  boiling  water      Ya  teaspoon  cinnamon 

Y%  teaspoon  salt  Y*  teaspoon  soda  1  tablespoon  lemon  juice 

Mix  the  sugar,  cornstarch,  salt,  and  cold  water  thoroughly  in  a  doublc  boiler. 
Add  the  boiling  water  and  stir  until  the  mixture  thickens.  Add  the  soda  to  the 
persimmon  pulp  and  combine  with  the  comstarch  mixture.  Cover  and  cook  for 
15  minutes.  Add  the  cinnamon  and  lemon  juice,  pour  into  a  mold,  and  chill. 
Serve  plain  or  with  cream. 

Persimmon  Coke 

Yt  cup  fat  2  eggs  3  teaspoons  baking  powder 

1  cup  sugar  Ya  teaspoon  soda  Y¡  teaspoon  salt 

1  cup  pulp  2  cups  sifted  flour 

Cream  the  fat  and  sugar  together,  add  the  persimmon  pulp  and  beaten  eggs. 
Sift  the  dry  ingredients  and  add  to  the  liquid  mixture.  Beat  well,  pour  into  a 
greased  pan,  and  bake  in  a  modérate  oven  (325°-375°  F.)  for  about  1  hour. 

Persimmon  Shtrbet 

1  cup  water  2  cups  pulp  H  teaspoon  salt 

1  cup  sugar  Juice  Vs  lemon  1  egg  white 

Boil  the  water  and  sugar  for  1  minute,  and  put  aside.  When  cold,  add  the 
persimmon  pulp,  lemon  juice,  salt,  and  unbeaten  egg  white,  and  freeze  with  a 
mixture  of  1  part  salt  to  4  to  6  parts  of  ice.  Turn  the  crank  slowly  until  the  mix- 
turo is  firm.  Remove  the  dasher,  pack  the  freezer  with  more  ice  and  salt,  and  let 
the  sherbet  stand  for  an  hour  or  more  to  ripen. 

Preserved  Persimmon  Pulp 

Mix  equal  amouuts  by  measuro  of  persimmon  pulp  and  sugar  and  place  in  gla*s 
jars.  Partially  seal  and  process  pint  jars  for  15  minutes  in  a  boiling  water  bato. 
Seal  and  store  in  a  cool  place. 
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INTRODÜCTION. 

The  grain  sorghums  are  made  up  of  several  difTerent  groups  of 
sorghums  whieh  produce  good  yields  of  feeding  grain.  Among 
tliese  groups  aro  kafir,  milo,  durra,  and  kaoliang.  In  most  of  them 
the  forage  valué  is  not  large.  The  kafirs,  however,  have  a  com- 
paratively  high  forage  valué  hecause  of  tlicir  semijuicy  stems  and 
largo  and  abundant  leaves. 

The  sorghums  are  of  recent  introduction.  The  kafirs  and  durras 
were  brought  to  this  country  about  40  years  ago,  milo  about  30 
years  ago,  and  the  best  kaoliang  about  10  years  ago.  However, 
the  grain  sorghums  first  became  im portan t  in  this  country  about 
25  years  ago.  Kafir  was  brought  to  Kansas  about  1800  and  spread 
rapidly  to  the  South  and  West.  Milo  was  brought  into  Texas 
about  the  same  time  or  a  little  later,  and  spread  rapidly  to  the  West 
and  more  slowly  to  the  North. 

These  crops  first  attractcd  attention  hecause  (hoy  were  drought 
resistant.  When  the  first  wave  of  settlement  swept  across  the 
southern  Great  Plains  there  was  much  difficulty  in  obtaining  suitable 

Note.   This  bulletln  ls  suitable  for  dlstribution  in  the  southern  part  of  the  Great  rlaíns  área. 
18S6*-Bull.  6S6-15  1 
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crops.  Corn  was  found  to  be  well  suited  to  the  more  humid  parte 
and  tho  more  favorable  seasons;  in  the  drier  parís  of  the  Plains  and 
in  dry  seasons  it  failed. 

All  mcmbcrs  of  the  sorghum  family  were  found  to  be  very  drought 
resistant;  in  the  favorable  seasons  they  made  profitable  yields, 
and  in  dry  seasons  they  were  much  better  than  eorn.  The  grain 
sorghums,  therefore,  have  come  to  be  extensivelv  used  in  place  of 
corn  for  grain  production,  cspecially  in  tho  drier  districts. 

SORGHUM  GRAIN  FOR  FEED  AND  FOOD. 

The  two  natural  uses  for  these  grains  are  as  feed  for  farm  stoek  and 
food  for  people.  The  valué  of  any  feeding  stuff  or  foodstuff  depends 
on  at  least  four  factors.  The  íirst  is  the  chemical  composition,  which 
tells  what  and  how  mueh  of  diíTerent  food  substances  each  contains. 


Fio.  1.— Seeds  of  grain  sorghums:  A,  Milo;  B,  White  durra;  C,  Blaikhull  kafir;  D,  Red  kafir; 

E,  Brown  kaoliang;  F,  shallu.    (Slightly  reduced.) 

The  seeond  is  digestibility,  or  how  easily  or  completely  it  is  digested, 
which  may  determine  how  profitably  it  can  be  fed.  The  third  is 
palatability,  or  how  well  it  is  liked,  which  may  determine  how  suc- 
cessfully  it  can  be  fed.  The  fourth  is  prepara tion  and  storage,  or 
how  readily  and  safely  it  can  be  handled  and  shipped. 

CHEMICAL  COMPOSITION  OF  SORGHITM  GRAINS. 

The  results  of  a  lar^e  numl>cr  of  chemical  analvses  are  shown  in 
Table  I.  This  work  was  done  coopcratively,  the  Office  of  Cereal 
Investigations  growing  the  crops  and  furnishing  the  samples  and  the 
Plant  Chemical  Laboratory  of  the  Bureau  of  Chemistry  making  the 
analyses.  The  crops  were  all  grown  at  the  Amarillo  Cereal  Field  Stn- 
tion,  at  Amarillo,  Tex.    The  varieties  (fig.  1)  analyzed  were  milo, 
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Dwarf  milo,  feterita,  Blackhull  kafir,  Dwarf  Blaokhull  kafir,  Red 
kafir,  and  shallu. 


Tablk  I.  —Aierages  of  rhemiral  aruilytc*1  of  air-dry  aampUs  of  grain-sorghum  rarietirs 
grou  n  al  the  Amarillo  Cereal  Field  Station,  for  each  of  the  ymrs  stated. 


Trop  and  year. 

Num- 
ber  of 
analy- 

Water. 

Ash. 

Nitro- 
K*n. 

Pro- 
te  tn. 

Carbo- 

hy- 
drate*. 

Fat. 

3.20 
2.99 
3.14 
3.34 
3.04 

FIber. 

Welgh 

1.000 
kernels. 

t  per— 
Bitóhel. 

Milo: 

190S  

Averap*  

I>Traxí  milo: 

1912  

8 
11 
11 
19 
18 

8.78 
8.34 
&  S4 
9.92 
10.02 

1.69 
1.66 
1.70 
1.48 
1.66 

1.79 
2. 13 
2.15 
1.78 
2. 17 

11.20 
13.30 
13.  47 
11.08 
13.60 

73.75 
72.23 
71.61 
72.69 
m  17 

1.40 
1.48 
1.54 
1.49 
1.  47 

Grain$. 
37.2 
36.7 
36.2 
35.6 
35.7 

I.b». 
57.6 
57.9 
58.0 

58.5 
58.2 

«7 

9. 32  |     1. 62  |     2. 01 

12.54 

71.89 

3.15 

1.48  |     36. 1  i       h<.  1 

6 

5 
6 
18 

JO 

8.68 
8.56 
8.34 
9.40 
la  10 

1.66 
1. 57 
1.77 
1.58 
1.63 

1.81 
2.10 
2.10 
1.82 
2.13 

11.34 
13.  10 
13.  17 
10  55 
13.30 

73.57 
71. 91 
71.80 
71  72 
Ta  25 

3.33 
3.37 
3.32 
3.32 
3.19 

1.42 
1.49 
1.60 
1.43 
1.48 

32.8 
34.  4 
33.5 
29.5 
31.4 

57. 6 

:><.  o 

57.  K 
.»<. 

:><  i 

Feterita: 

1908  

190»  

55'     9.38  |  1.63 

1.92  |   12.16  1  72.09 

3.27 

147  1  314 

58.  2 

1 
1 
1 

V 

8.72 
8.94 
8.  48 
10  46 
10. 01 

1.58 
1.60 
1.78 
2.06 
1.69 

2.08 
2.24 
2.26 
2.26 
2.  27 

13.00 
14.00 
14.12 
14. 13 
14.20 

72.08 
Ta  72 
70  91 
68.80 
69.97 

3.32 
3.27 
3.21 
2.9H 
2.61 

1.30 
1.47 
1.50 
1.57 
1.50 

35.5 
34.8 
27. 1 
27.6 
33.2 

56,  9 
55.  S 
55.  2 
54.7 
.16.2 

8  9.58 

1.72 

2.24 

14.00 

70.32 

2.90       1.4*  |  32.2 

55.  9 

Rbckhull  kafir: 
1908  

19 1 1,  * .... . ....... 

Avenp... 

Dwarf  niackhull 
kafir: 

1908  

19»  

1910  

1911  

1912  

A  verane. .... 

Red  kafir: 

1908  

i  m  

1910  

1  <M  1 . . . .......... 

1^12.. ........... 

ShaTtu: 

1912  

13 

16 
16 
17 
16 

8.90 
9.91 
8.84 
10. 18 
9.90 

1.64 
1.84 
1.84 
1.77 
1.83 

1.98 
2.38 
2.35 
2. 19 
2.31 

12.42 
14.90 
14.70 
13.73 
14.40 

71.85 
6M.47 
69.28 
69.17 
69. 14 

3.  £9 
3.44 
3.67 
3.49 
3.15 

1.60 
1.44 

1.07 
l.flfl 
1.52 

25.0 
22.3 
19.5 
22.5 
19.4 

5S.  8 
58.  1 
57.5 
57.7 
.Vi.  2 

78 

1.78 

2.25 

14. 10 

69.49 

3.47 

1.58 

21. 6 

5H.0 

1 

2 
2 
2 
A 

9.38 
9.82 
8.97 
10.82 
10. 13 

1.57 
1.74 
1.85 
1.59 
1.69 

1.81 
2.14 
2.20 
1.95 
2.13 

11.31 
13.40 
13.78 
12. 21 
13.30 

72. 65 
T0. 25 
70.02 
70.94 
70. 17 

3.55 
3.39 
3.58 
3.05 
3.12 

1.54 
1.40 
1.80 
1.38 
1.53 

22.1 
1H.6 
13.8 
17.4 
15.7 

5K.  5 
59.6 
57.4 
59.3 

13 

9.95 

1.70 

2.09 

13.09 

70.49 

3.25 

1.52  |  16.6 

5S.7 

4 

9 
9 

» 

9. 12 
9.59 
8.89 
10.27 
9.87 

1.57 
1.74 
1.76 
1.61 
1.87 

1.81 
2.00 
1.90 
1.81 
2.01 

11.31 
12.50 
11.88 
11.32 
12.50 

73. 18 
71.39 
72.84 
72.2» 
70.99 

3.41 
3.40 
3.01 
3.05 
3.05 

1.41 
1.38 
1.62 
1.46 
1.64 

22.7 
19.0 
16. 6 
19.7 
16.8 

59.3 
59.4 
57.7 
58.  1 
57.7 

37 

9.56 

1.73 

1.92 

12.01 

72.03 

3.16 

1.51 

1S.5 

58.3 

4 

6 

10.84 

10.07 

1.87 
2.05 

2. 13 

2.62 



13.32 
16.40 

68.51 
64.08 

3.72 

3.67 

1.74 

2.a-, 

14.9 

15.  í 

58.9 
57.2 

10 

10.38 

1.98  |  2.42 

15.17 

66.  86 

3.69 

1.-J2 

15.1 

57.9 

1  The  analyses  were  made  by  the  Plant  Chemical  tahoratory  oí  the  Bureati  of  Cheralstry,  TJ.  8. 
ment  of  Agriculture. 


A  study  of  Table  I  shows  that  there  are  no  striking  differences  in 
chemical  con  ten  t  among  the  varieties  tested.  The  differences  from 
year  to  year  in  any  one  varíe ty  are  nearly  as  great  as  the  differences 
between  varieties.    However,  it  is  noted  that  feterita  is  higher  in 
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protein  content,  lowcr  in  fat  content,  and  a  lit  tío  lower  in  starch 
content  than  is  milo  (íig.  2),  to  which  it  is  most  similar.  In  protein 
content  it  is  more  liko  tho  Blackhull  kalirs,  though  having  loss  fat 
than  theso. 

Tho  milos  and  Blackhull  kafirs  aro  the  staplo  grain-sorghum  crops. 
When  theso  aro  direotly  compared  it  is  soen  that  tho  kafirs  havo  more 
protein  and  less  starch  than  tho  milos,  with  about  tho  samo  quantities 
of  fat.  Tho  analyses  of  shallu  aro  not  numerous  enough  to  be  con- 
clusivo. Thoy  seem  to  show,  howovcr,  that  it  is  relatively  high  in 
protein  and  fat  and  comparatively  low  in  starch. 

In  Table  II  the  avoragos  uro  grouped  for  greater  convenience  in 
study.  The  averages  of  all  analyses  for  each  variety  are  shown. 
The  analyses  of  all  samples  of  both  varieties  of  milo,  and  of  both 


Fig.  2.— Milo  seeds,  hulled  and  unhullrd,  and  a  sniall  brauin  of  u  hcad.   (Natural  siwv) 

varieties  of  Blackhull  kafir,  and  then  of  all  three  varieties  of  kafir  are 
averaged.  Finally,  the  average  of  the  analyses  of  all  varieties  of  all 
grain  sorghums — a  total  of  268  samples — is  given. 

Since  theso  grains  como  into  direct  competilion  with  com  for  feed- 
ing  purposes,  the  analyses  of  86  samples  of  dent  com  are  given  for 
comparison.  Theso  samples  of  com  were  grown  in  diíferent  years 
in  difTerent  States  and  were  analyzed  in  various  places.  They  are  not 
exactly  comparable,  therefore,  with  the  analyses  of  tho  sorghums, 
which  were  all  grown  at  one  place  and  analyzed  in  one  laboratory. 
However,  they  probably  are  fairly  representativo  of  the  average 
com  used  for  feeding  purposes,  and  therefore  may  be  compared  with 
tho  analyses  of  the  sorghums.  This  comparison  shows  some  small 
diíTerences. 

The  sorghums  are  soen  to  be  distinctly  higher  in  protein  content 
than  corn.  The  carbohydrate  content  is  practically  the  same.  The 
fat  content  is  much  lower  in  the  grain  sorghums,  while  the  fiber 
content  is  also  somewhat  lower.    Since  fat  is  rcally  a  coneentrated 
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carbol) y drate,  this  shows  coni  to  bo  distinctly  richer  in  carbohy- 
drates,  or  starchy  matter,  and  tho  sorghums  dcfínitcly  better  in 
protein  contení. 

Tablb  II. — Average*  of  chemual  analyses1  of  uir-dry  samples  of  various  grain-sorghum 
v^rieties  qroim  atthe  Amarillo  Cereal  FUldStation,  Amarillo,  Tex.,  1908  to  1912,  \nclu- 
sive,  u  itk  the  average /or  each  group  in  all  years  and  the  arerage  /or  268  analyses  in  all 
groups  eombined  in  all  years.  compared  with  86  analyses  of  dent  eorn. 


Sample. 

Num- 
ber  oí 
annly- 

Water. 

Ash. 

Nitro- 
gen. 

Protein. 

Carbo- 

hy- 
drates. 

Fat. 

Fiber. 

Weigh 

1.000 
kernels. 

t  nw 

1  ]»«'r — 
liushel. 

Müo   

Average  oí  2  mitos. 

Feterita  

Blackbull  kaflr  

Dwarf  Blackhull  kafir.. 

Arerage  of  2  kaflrs. 

Red  kafir  

Average  of  3  ka  rirs. 

«7 

53 

9.32 
9.3» 

1.62 
1.63 

2.01 
1.92 

12.54 
12.16 

71. S9 
72.09 

3. 15 
3.27 

1.48 
1.47 

Gram». 
36.1 
31.4 

Lb¿. 
58.1 
58.2 

122 

9.35 

1.62 
1.72" 

1.97 

12.37 

71.97 

3.21 

1.48  |     34  0 

58.1 

8 

9.58 

*.» 

14.00 

70.32 

2.90 

1.48  32.2 

55.9 

7H 
U 

9.58 
9.95 

1.7H 
1.70 

2.25 
2.09 

14. 10 

13.09 

69.49 
70  49 

3.47 

3.25 

1.58 
1.52 

21.6 
16.6 

5M.0 
58. 7 

91 

9.63 

177  ¡     2  .23 

13.95 

06.65 

3.43 

1.57 

20.9 

58. 1 

37 

9.56 

1.73       1.92  1  12.01 

72.03 

3. 16 

1.51 

1S.5 

683 

128 

9.61 

1.76  j     2.14  i  13.39 

70.33 

3.35 

1.55 

20.1 

58. 2 

Sballu  *   

Grand  average  of  all  va- 

~10.38 

1.98  )  2T42~|~15.l7 

~ ©ft.Wi 

3.69 

1.92  |  15.1 

57^ 

208 
86 

9.52 
10.60 

1.70 
1.50 

2.07 

13.01 
10.30 

70.95 
70.40 

3.29 
5.00 

1.53 
2.20 

26.6 

581 

»  The  analyses  were  made  by  the  Plant-Cheraical  Lalx>ratory  of  the  Bureau  of  Chemistry,  IT.  8.  Depart- 
ment of  Agnculture. 
*  Grown  onlv  in  the  years  1911  and  1912. 

»  Jenkins  an'd  Winton,  Compilation  of  Analyses  of  Americah  Feeding  Stiifís.  U.  8.  Dept.  Agr.,  Office 
of  Experlment  Statlons  Bul.  11, 1892. 


di(;estibiijty  of  the  SORGHUM  GRAINS. 

Several  experiments  havo  been  conducted  during  the  past  15  years 
to  determine  the  digestibility  of  sorghum  grains,  especially  kafir. 
Mosl  of  these  experiments  have  been  made  with  stock,  chiefly  cattle 
and  hogs,  but  some  have  used  human  subjeets. 

In  general,  all  the  results  agrec  in  showing  that  tho  starch  of  the 
sorghum  grains  is  less  digestible  than  that  of  com.  It  is  found  that 
this  diíference  averages  about  10  per  cent.  In  other  words,  the  sor- 
ghum grains  have  about  90  per  cent  of  the  feeding  valué  of  corn.  In 
the  early  experiments  a  differenee  considerably  greater  than  10  per 
cent  sometimos  was  recorded.  Later  experiments  tend  to  show  that 
the  differenee  really  is  not  so  large  as  this  figure. 

Let  10  per  cent  bo  allowed  as  a  fair  average  of  the  differenee  in 
valué.  The  grain  sorghums  are  shown  still  to  be  profitable  feeding 
grains  when  the  price  is  not  more  than  90  per  cent  of  the  prire  of  corn 
of  tho  same  grade. 

If  tho  farmer  growing  kafir  and  milo  is  at  a  disadvantage  in  the 
relativo  valué  of  bis  grain  lio  has  several  advantages  in  compensa- 
tion.    His  crop  is  grown  oii  eheaper  land.    lio  is  cióse  to  tho  source 
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of  cottonseed  meal  as  a  protein  concéntrate  for  his  feeding  ration. 
If  lie  is  lümself  tho  feeder,  his  stock  are  fed  under  milder  winter 
conditions  than  those  of  the  corn-belt  feeder. 

PAL  ATA  MI  LIT  Y  OF  THE  SORGHUM  GRAINS. 

Therc  secms  no  need  for  discussion  of  this  question.  Stock  and 
poultry  of  all  kinds  eat  the  sorghum  grains  readily  when  they  are  of 
good  quality.  Moldy  or  wormy  heads  or  musty  and  weeviled  grain 
Wlfl  not  be  palatable  any  more  than  com,  oats,  or  barley  in  the  same 

condition.  Owing 
to  the  hardness  of 
the  kernels,  it  is 
always  desirable  to 
grind  or  chop  them 
for  feeding. 

For  human  food 
the  meal  of  these 
grains  has  a  some- 
what  distinctive 
flavor.  This  is  not 
nearly  as  di  itere nt 
from  that  of  com 
as,  for  instance,  the 
flavor  of  buck- 
wheat  is  from  that 
of  wheat  flour. 


Fio.  3.— Milo  heads;  one  pendent,  oue  erect. 


PREPA RATION  AND 
STORAGE. 

PRKPARATION. 

The  grain-sor- 
ghum  crop  is  har- 
vested  in  tlixee 
general  ways.  It 
is  cut  with  the  corn 


binder,  or  headed  with  the  kafir  header  or  ordinary  grain  header,  or 
it  is  headed  by  hand. 

That  which  is  bound  may  be  fed  in  the  bundle  or  shockeil  and 
headed  later  in  the  season  or  as  needed.  Feeding  in  the  bundle 
usually  is  practiced  only  as  a  maintenance  ration  for  horses  not  at 
work  or  cattle  not  producing  milk  or  being  fattened  for  market. 

One  problem  in  the  handling  of  grain  sorghum  when  the  crop  is 
headed  is  tho  proper  curing  and  storage  of  the  heads.  Usually  these 
heads  are  thrown  out  in  long,  shallow  piles  to  cure,  if  the  crop  is  at  all 
írreen  or  if  it  is  wet  from  recent  rains.  This  is  a  satisfactorv  wav  <»f 
curing  in  favorable  weather,  if  the  piles  are  not  made  too  large. 
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If  ¿he  crop  is  fully  matare  and  thoroughly  dry  the  heads  may  be 
hauled  direct  to  the  granary  or  crib.  This  can  be  done  moro  safely 
in  the  case  of  inilo  and  feterita  than  in  the  case  of  kafir.  The  short, 
broad  heads  of  niilo  (fig.  3),  with  their  somcwhat  crooked  stems,  do 
not  pack  tightly  together.  The  kafir  heads  (fig.  4)  are  moro  slender, 
and  the  straight  stem  is  still  greon  and  somewhat  juicy  when  tlic 
grain  is  ripe.  This 
crop  is  morelikely  to 
heat,  theref  ore,when 
piled  in  quantity. 

Headed  kafir  or 
nulo  may  be  sold  or 
fed  in  the  head,  or 
the  heads  may  be 
ground  into  head 
chops,  or  they  may 
be  tlirashed  and  only 
the  grain  used.  The 
tlirashed  grain 
should  never  be  fed 
whole,  but  always 
ground  coarselv,  in 
which  form  it  ¡a 
known  as  kafir  or 
milo  chops. 

UTO  RACE. 

One  of  the  prob- 
lema in  connection 
with  the  use  of  these 
grainsis  in  the  stor- 
age  of  the  heads  or 
tlirashed  grain  or 
chops.  Like  corn,  they  may  get  out  of  condition  and  become  dam- 
ag«'d  if  special  caro  is  not  taken.  GYibs  andbins  used  for  storing  the 
heads  should  be  well  ventilated.  Thev  should  be  exaniined  f rom  timo 
to  time  to  mako  suro  that  the  contents  are  not  being  damaged  by 
heating. 

The  grain  should  always  be  iillowcd  to  become  thorouglily  cured 
beforo  thrasliing  or  grinding.  In  ordinary  thrashing  a  high  per- 
centage  of  the  grain  is  crackod.  (Vacked  grain  will  absorb  moisturo 
and  spoil  more  readily  than  v.  hole  grain.  Great  care  should  be  taken 
to  crack  as  little  as  possiblo  in  thrashing.  The  proportion  of  cracked 
kemels  can  be  much  decreased  by  reducing  the  speed  of  the  cylinder 
or  by  removing  part  of  the  concaves.  ' 


Jb'iü.  4  — Heads  of  íour  varieties  oí  kafir:  A,  White  kafir;  D,  Guinea 
kafir  (Guinea  corn  of  the  West  Indies);  C.  Blacknull  kafir;  D,  K«| 
kafir.   (Ahouton<*-fifth  natural  size.) 
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The  grain  should  bo  thoroughly  dry  beforo  being  stored  in  bins 
and  it  should  be  watehed  whilo  storago  continúes.  The  average 
moisture  contení  of  sorghum  grain  is  not  as  high  as  that  of  cora. 
This  is  dúo  partly,  perhaps,  to  its  being  produced  in  dry  districts. 
Nevortheless,  when  the  water  contení  is  above  normal  the  grain  will 
heat  readily  if  not  carefully  handlcd.  Excessive  moisture  contení  is 
probably  tho  most  common  cause  of  damago. 

USE  POR  HUMAN  FOOD. 

Ever  since  these  crops  were  first  grown  in  tho  dry-land  West  they 
havo  been  used  to  some  extent  for  human  food.  Ground  at  íhe  local 
gristmill,  they  ha  ve  been  turned  into  batter-cakes  in  the  farm  kitchen 
on  many  a  winter  moming.  In  the  making  of  corn  bread  or  johnny- 
cako  they  have  taken  the  place  of  corn  meal  with  saíisfaction  to  the 
consumer.    The  grain  also  may  be  used  successfully  for  pop  com. 

Only  in  recent  years,  however,  have  scientific  tests  been  made  to 
determine  their  valuó  in  tho  human  diot.  The  results  of  these  experi- 
ments  show  that  the  meal  of  kafir  and  milo  is  comparable  with  corn 
meal.  It  can  be  used  alone  or  in  mixtures  with  wheat  flour  in  varying 
proportions  in  such  ways  as  corn  meal  is  used. 

Owing  to  tho  absence  of  gluten  in  the  protein,  grain-sorghum  flour 
can  not  be  used  for  making  raised  bread.  It  should  not  be  ground 
into  flour,  therefore,  but  into  meal  instead.  In  this  form  it  can  bo 
used  for  pancakes,  corn  bread,  mush,  puddings,  etc.,  just  as  corn 
meal  is  used.  It  can  also  be  mixed  with  wheat  flour  in  the  same  way 
as  corn  meal,  where  desired. 

In  order  to  compete  successfully  with  corn  meal  as  a  human  food 
it  should  have  one  or  more  of  four  diffcrent  qualities.  These  are 
(1)  greater  food  valué,  (2)  a  distinct  and  attractive  flavor,  (:*)  a 
different  range  of  usefulness,  or  (4)  lower  cost.  It  does  not  appear 
that  grain  sorghum  possesses  any  one  of  these  four  to  a  marked 
degree.  Chemical  analysis  does  not  indícate  a  higher  food  valué,  and 
lower  digestibility  disproves  it.  The  flavor  is  rather  distinct,  but 
apparently  it  is  not  sufnciently  attractive  to  be  remembered,  era  ved, 
and  sought.  As  has  just  been  seen,  its  uses  are  much  the  same  as 
those  of  corn  meal.  Finally,  there  is  no  reason  to  believe  that  it  can 
be  produced  much  more  cheaply  in  proportion  to  its  actual  valué. 

A  varied  diet  is  desirable.  Sorghum  grain  can  be  and  should  bo 
used  for  human  food.  Doubtless  it  wül  be  used  to  some  extent 
whenever  it  can  be  produced  and  sold  at  a  figure  wliich  will  make  it 
profitable  to  dealcr  and  consumer  alike.  It  seems,  however,  tbat  no 
largo  new  demand  is  likely  to  be  created  for  tliis  crop  by  reason  of  its 
use  as  human  food. 
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INCREASING  THE  USE  OF  GRAIN  SORGHUMS. 

As  has  been  seen,  thc  acreage  devoted  to  these  crops  has  been 
growing  rapidly  in  recent  years.  While  the  animal  increase  of  the 
present  and  future  may  not  average  as  large  as  it  was  in  1912  and 
1913,  it  is  likely  to  be  rather  steady.  It  is  probable  that  the  acreage 
for  1915  has  been  very  largely  increased,  especially  in  the  cotton- 
producing  States  of  Oklahoma  and  Texas.  Owing  to  the  very  low 
price  of  cotton  and  the  carrying  o  ver  of  a  considerable  part  of  the 
1914  crop,  there  has  been  a  marked  reduction  in  cotton  acreage. 
Part  of  the  área  thus  released  frora  cotton  has  been  devoted  to  winter 
and  spring  grains.  Part  of  it  will  be  devoted  to  summer  forage  crops. 
Another,  and  a  considerable  part  of  it  in  the  two  States  namcd,  will 
be  sown  to  the  grain  sorghums.  If  seasonal  conditions  are  favorable, 
there  should  result  a  bumper  crop  of  these  grains  in  the  fall  of  1915. 
The  problem  of  the  profítable  disposal  of  such  a  crop  merits  careful 
attention. 

GRAIN  SORGHUMS  FOR  PEEDING  TO  STOCK. 

In  the  early  years  of  grain-sorghum  production  the  crop  was 
wholly  used  on  the  farms  where  it  was  grown.  As  the  mente  of  these 
crops  became  better  known  and  the  acreage  increased,  there  has  been 
a  growing  surplus  to  dispose  of  commercially.  There  has  always 
been  some  difficulty  in  marketing  this  surplus  promptly  at  profítable 
pnces. 

The  valué  of  this  grain  for  feeding  in  beef,  milk,  pork,  and  egg 
production  is  not  yet  fully  recognized.  In  some  seasons  it  has  been 
almost  a  drug  on  the  markct  until  the  following  9pring,  when  the 
growing  scarcity  and  increasing  price  of  feeding  corn  tumed  attention 
toward  it.  If  it  is  to  be  in  any  sense  the  money  crop  of  certain  dis- 
tricts  it  must  be  readily  and  profitably  convertible  into  cash.  This 
means  that  the  surplus  must  be  able  to  move  freely,  at  good  prices, 
soon  after  being  thrashed. 

Sinco  it  is  a  feeding  grain,  it  is  rcasonable  to  believe  that  it  can  be 
fed  as  profitably  where  it  is  grown  as  elsewhere,  other  things  being 
cqual.  Freight  charges  on  thc  crop  shipments  are  thereby  avoided,  as 
is  also  the  wagón  haul  from  farm  to  railroad.  It  is  much  more 
readily  and  cheaply  transported  to  markct  in  thc  forni  of  bccf  or 
pork. 

It  seems  especially  unfortunate  that  these  crops  should  be  grown 
in  the  midst  of  the  greatest  stock-producing  section  of  the  country 
and  yet  not  be  fed  on  the  farms  where  they  and  the  stock  are  grown. 
To  reverse  the  statement,  both  cattle  for  feeding  and  grain  sorghums 
for  feed  are  raised  extensively  in  the  southern  Plains  arca,  but  the 
cattle  are  shipped  out  to  be  fed  clscwhcrc.  In  this  direction  lies  the 
greatest  opportunity  for  expansión  in  their  use.    It  is  realized  that 
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the  financing  of  extensivo  stock-feeding  operations  is  a  slow  and 
somewhat  difficult  matter.  The  start  has  been  made,  however,  and 
progress  should  be  aided  and  encouraged  by  every  commereial  agonev 
concerned. 

At  the  presen t  time  a  largo  part  of  the  cattle  grown  in  the  grain- 
sorghura-producing  distriets  are  fed  in  corn-belt  States  farther  north 
and  east.  They  are  fed  likewise  on  cora.  As  conditions  now  exist, 
the  cattle  proceed  to  market  on  a  feeding-in-transit  rate.  If  sorghum 
grain  is  to  be  used  largely  in  feeding  these  cattle,  it  must  follow  them 
by  rail  to  the  feeding  distriets.  There  is  no  feeding-in-transit  rate 
for  grain  sorghums.  They  must  not  only  compete  with  cora  in  feed- 
ing favor,  but  must  bear  heavier  transportation  ratos  because  of  the 
longer  distances  from  which  they  come.  This  can  be  remedied  only 
by  encouraging  local  feeding. 

The  recent  rapid  increaso  in  the  numbor  of  silos  in  the  States  of 
Oklahoma  and  Texas  will  be  a  direct  aid  to  cattle-feeding  operations. 
The  combination  of  home-grown  silage  and  feeding  grain,  with  readily 
accessible  cottonseed  mea],  ought  to  aid  in  making  feeding  profitable 
in  the  grain-sorghum  belt. 

FINDING  A  MARKET  ABROAD  POR  GRAIN  SORGHUMS. 

One  other  factor  in  the  situation  should  not  be  overlooked.  This 
is  the  possibility  of  developing  a  largor  export  trade  in  these  grains. 
Ocasional  cargóos  now  loave  Galveston  or  New  Orleans  for  Euro- 
pean  ports.  Very  little  has  boon  dono,  however,  to  stimulate  this 
Une  of  trade  expansión. 

For  several  years  investigations  havo  been  conducted  in  Gormany 
to  determine  the  feeding  valué  of  grains  very  similar  to  these.  It 
will  be  remembered  that  most  of  the  grain  sorghums  are  of  African 
origin.  Various  sorghum  crops  are  grown  extensivoly  in  the  Gorman 
East  African  colonies.  The  investigations  in  Germany  wore  start  ed 
in  connection  with  the  development  of  this  industry  in  those  colonies. 

Germany  and  other  European  countries  are  importors  of  enormous 
quantities  of  American  feeding  grains.  This  is  likely  to  continué  in 
spite  of  colonial  developracnts  of  this  kind.  If  the  faets  concerning 
the  valuó  and  profitable  use  of  American  grain  sorghums  can  be 
brought  to  the  attention  of  exporters  hore  and  importers  abroad,  a 
considerable  demand  for  these  crop3  ought  readily  to  result.  For- 
tunatoly,the  producing  States  are  situated  fairly  well  for  getting  the 
erop  to  the  Gulf  coast  for  occan  shipment. 

GRAIN  SORGHUMS  FOR  FEEDING  TO  POULTRY. 

The  sorghum  grains,  especially  Blackhull  kafir,  are  excellently 
adapted  for  poultry  feod.  In  sizc  they  are  smaU  enough  so  that  they 
are  readily  fed  without  cracking  or  crushing. 
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An  investigation  made  in  1908  showed  more  than  100  fimis  engaged 
in  the  manufacture  of  over  200  brands  oí  poultry  feed.  Figures 
furnished  at  that  time  by  33  of  these  íirms  showed  an  annual  output 
of  about  30,000  tona  of  these  products.  Approximately  one-third  of 
this  quantity,  or  10,000  tons,  consisted  of  the  seed  of  Blackhull  kafir. 
This  was  used  inostly  in  mixture  with  other  grains,  such  as  corn, 
wheat,  screenings,  etc.  It  probably  Ls  a  safe  estímate  that  kafir  or 
other  grain-sorghum  seed  forms  fully  25  per  cent  of  the  prepared 
poultry  feed  sold  in  this  country. 

There  is  a  steady  demand  for  these  grains  in  the  manufacture  of 
poultry  feed.  When  the  crop  in  this  country  has  been  short,  similar 
varieties  have  been  imported  from  as  far  away  as  India  and  China. 
Such  importations  occurred  four  years  ago  as  a  result  of  the  short 
crop  of  1909.  The  poultry  industry  is  steadily  increasing  in  this 
country.  It  is  probable  that  kafir  grain  would  form  a  still  larger 
proportion  of  the  total  poultry  feed  manufactured  if  it  were  always 
available  at  satisfactory  prices.  This  avenue  for  extending  the  use 
of  these  grains  should  not  be  neglected. 

ACREAGE  AND  VALUE  OF  GRAIN  SORGHUMS. 

At  the  presen t  time  very  large  acreages  of  grain  sorghums  are 
grown  in  the  States  of  Kansas,  Oklahoma,  and  Texas.  Smaller 
quantities  are  raised  in  New  México,  Colorado,  and  California.  The 
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Fio.  5.—  Cruphic  cumi>arLsun  of  the  área  in  millimu  of  tu  res  of  ^rain  sor^hnm 
an«l  oí  oorn  in  Kansas  for  the  10  years  1904-1913,  inclusive. 

total  acreage  is  not  known,  because  no  completo  statistics  of  these 
crops  are  taken.  Estimates  based  on  such  statistics  as  are  avaüable 
indícate  that  three  or  four  million  acres  of  grain  sorghums  are  grown 
annually  in  the  three  States  first  mentioned.  It  is  certain  that  the 
acreage  of  grain  sorghums  has  increased  enormously  in  the  last  two 
or  three  years,  while  that  of  corn  has  decreased. 

Figures  5  to  12,  inclusive,  aro  diagrams,  or  graphs,  showing  the 
comparativo  acreage  and  acre  valué  of  grain  sorghums  and  corn  in 
Kansas  and  Oklahoma.    This  is  shown  first  for  each  State  as  a  whole. 
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The  same  facts  are  then  shown  for  the  western  part  of  each  State. 
For  this  purpose  the  counties  lying  whoUy  west  of  the  ninety-eighth 
meridian  are  chosen  in  each  case. 

In  Kansas  this  includes  the  counties,  from  north  to  south,  of  Smith, 
Osborae,  Russell,  Barton,  Stafíbrd,  Pratt,  and  Barber,  and  all  lying 

west  of  thcm.  As  a  matter 
of  fact,  the  east  lino  of  these 
counties  is  alniost  exactly 
halfway  between  the  ninety- 
eighth  and  ninety-ninth  me- 
ridians.  In  Oklahoma  this 
lino  lies  a  íew  miles  west  of 
Enid,  El  Reno,  and  Chicka- 
sha. 

In  t  hese  figures  three  things 
are  to  be  noted:  (1)  There 
has  been  a  steady  increase 
recen tly  in  the  acreago  of 
the  grain  sorghums  as  com- 
pared  with  that  of  cora. 


Fio.  6. — Graphlc  comparison  oí  the  área  in  milllons  oí 
acres  of  graln  sorghum  and  of  com  Jn  t  he  46  countiescom- 
prLsing  the  western  half  of  Kansas  and  lying  whoUy 
west  of  the  ninety-eighth  meridian,  for  the  10  years    (-)    I UO    acre    ValUO  OI  the 
1904  1913,  Inclusive,  and  average  área  for  the  10-year    gram     sorghuniS  Compares 

per,°d  very  favorably  with  that  of 

cora.  (3)  The  increase  in  acreage  of  grain  sorghums  over  corn  lias 
been  most  rapid  in  the  drier  western  portions  of  these  States,  and 
the  difference  in  acre  valué  also  is  groatest  there. 

The  coincidence  of  the  declining  corn  area  and  the  increasing 
acreage  of  kafir  and  milo  in  Kansas  can  be  seen  at  a  glauco  in  figures 


/oca>/t  ka  tur  o*~  <sfv»/v 


Fio.  7. 


fíraphic  comparison  of  the  animal  acre  valué  In  dollars  per  acre  of  grain  sorghum  and  of 
¡  for  the  10  years  1904-1913,  inclusive,  and  average  a<  re  valué  for  the  10-year  period. 


5  and  6.  Figure  5  tells  the  story  for  Kansas  as  a  wholo  and  figuro  6 
for  the  46  counties  comprising  tlio  western  half.  In  this  State  the 
grain-sorghuin  arca  jumped  to  1,093,000  aeres  in  1911,  1,605,000 
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Fia.  8.— Graphic  comparison  of  the  área  in.  millions  of 
acres  of  grain  sorghura  and  of  corn  in  Oklalioma  for 
the  8  years  1904-1911,  inclusive. 


acres  in  1912,  and  1,63.3,000  acres  in  1913.  The  máximum  área 
devoted  to  corn  in  Kansas  was  8,590,000  acres  grown  in  1910.  In 
1911  and  1912  the  área  decreased  nearly  1,000,000  acres  a  year. 

What  caused  the  rapid  chango  in  comparativo  acreage  ?  A  growing 
knowledge  of  comparativo  acre  value3  ?  Mero  acres  count  for  littlo 
unless  they  produce  profits.  Figure  7  shows  the  acre  valué  o^  both 
crops  in  Kansas  during  tho  last  10  years.  For  tho  en  t  iro  State  t  he 
average  aero  valuó  of  kafir 
and  milo  was  $2.14  greater 
than  that  of  corn.  Tho  pro- 
duction  of  these  crops  is  also 
more  regular  and  evonly  dis- 
tribu tod.  These  statistics, 
taken  from  the  reports  of 
tho  Kansas  State  Board  of 
Agricultura,  aro  not  wholly 
fair  to  corn,  however.  They 
include  the  valuó  of  both 
grain  and  stover  in  grain 
sorghums,  but  only  tho  grain  valuó  of  the  corn.  If  tho  stover  valuó 
of  corn  were  included,  the  average  valúes  wouldbo  moro  nearly  equal. 

^íile  this  was  being  dono  in  Kansas,  Oklahoma  also  was  rnaking 
history.  Figure  8  tells  tho  story  of  Oklahoma's  acres,  while  figuro  9 
shows  wliat  happened  in  tho  21  counties  contained  in  tho  western 

third  of  tho  State.  She  pro- 
el uced  625,000  acras  of  grain 
sorghums  in  1910  and  873,000 
acres  in  1911,  an  increase  of  a 
(marter  million  acres.  No 
data  for  1912  and  1913  aro 
available,  but  there  is  overy 
reason  to  believe,  from  tho 
vigorous  campaign  waged, 
that  the  increase  was  propor- 

Fio.  9.— Graphic  coraparteon  of  the  annuul  área  in  millions  tional    to    that    ill  Kansas. 

of  acres  of  grain  sorghum  and  of  corn  in  the  21  counties  .  .                    ,     ,  . 

comprising  the  western  third  of  Oklahoma  and  lying  Oklahoma  rcachcd  ner  IUaX- 

wholly  west  of  the  ninety-eighth  meridian,  for  the  8  years  i,num  com  arca  m  19Q9  with 

1904-1911,  inclusive.  .  t 

5,135,000  acres.  In  1910 
and  1911  the  decline  was  at  the  rato  of  more  than  a  million  acres 
a  year,  as  shown  in  figure  8. 

Figuro  10  shows  tho  acre  valué  of  both  crops  in  Oklahoma  for  eight 
years,  beginning  in  1904.  Corn  has  an  average  advantage  of  $2.26 
per  acre  for  the  period.  This  reversal  of  the  Kansas  figures  is  due  to 
three  or  four  things  which  profit  corn.  Oklahoma  lies  in  a  more 
southerly  latitude  than  Kansas.    The  Oklahoma  statistics  include 
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the  stover  valué  of  only  a  small  part  of  the  grain  sorghum.  The 
grain  sorghums  are  largely  restricted  to  the  drier  western  third  of 
Oklahoma.  (Seo  fig.  9.)  The  very  unfavorable  season  of  1913  is 
not  included,  for  laek  of  data. 

Half  of  Kansas,  46  of  the  105  counties,  lies  west  of  the  ninety- 
eighth  meridian.    Figure  G  shows  the  área  of  grain  sorghum  and  eorn 
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Fio.  10.— Graphic  comparison  of  the  annual  acre  valué  in  dolhrs  per  acre  of  grain  sorghum  and  of  corn  in 
Oklahoma  for  the  8  years  1904-1911,  inclusive,  and  average  r.cre  valué  for  the  8-year  period. 

in  those  counties.  Nineteen  of  them  already  grow  more  kafir  and 
milo  than  corn.  The  average  acre  valué  for  this  área,  as  shown  in 
figure  7,  proves  the  grain  sorghum  to  be  the  more  profitahle  crop. 

A  comparison  of  figure  f>  with  figure  5  shows  that  fully  half  of  tho 
Kansas  grain  sorghum  is  grown  in  the  eastern  half  of  the  State.  The 
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Fie,.  11.— Oraphic  comparison  of  the  annua  lacre  valué  in  dollarsper  acre  of  grain  sorghum  and  of  corn  in 
the  46  counties  comprising  the  western  half  of  Kansas  and  lying  wholly  west  of  the  ninety-eiKhth 
meridian,  for  the  10  years  1904-1913,  inclusive,  and  average  acre  valué  for  the  10-year  period. 

acre  valué  for  the  entire  State  indicatcs,  morcover,  that  it  pays  to 
grow  it  in  eastern  Kansas,  at  least  011  the  uplands. 

Similarly,  one-third  of  Oklahoma,  containing  21  counties,  lies  west 
of  the  ninety-eighth  meridian.  Figure  9  shows  the  acreage  in  this 
área  of  the  two  crops  under  discussion.  Nine  of  these  counties  in  1 9 1 1 
grew  more  kafir  and  milo  than  corn.    Figure  12  tells  why  they  did  it 
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and  why  more  of  them  probably  were  doing  it  in  1913.  In  sharp 
contrast  to  Kansas,  a  comparison  of  figure  9  and  figure  8  shows  only 
about  one-fifth  of  the  grain-sorghum  crop  grown  in  the  eastern  two- 
thirds  of  the  State.  When  the  acre  valúes  giren  in  figure  10  for  all 
Oklahoma  and  in  figure  12  for  the  western  third  are  considered,  therc 
is  developed  a  presumption  that  it  would  be  very  profitable  to  grow 
kafir  and  milo  farther  east  in  Oklahoma. 

Meanwhile  what  of  Texas,  the  great  dry-farming  empire  of  the 
South?    It  is  known  that  during  the  years  when  the  kafir  industry 


Fio.  12.— Graphic  cumpari«on  of  the  animal  acre  valué  in  dollars  per  acre  of  jrniin  sor^hum  and  of  corn 
in  the  21  eounties  comprisinj?  the  western  third  of  Oklahoma  and  lyinjf  wholly  west  of  the  ninely- 
eighth  meridian,  fjr  the  8  yeira  1104-1811,  Inclusive,  and  avente  acre  valué  for  the  .H-yeur  period. 

» 

was  developing  in  Kansas,  milo  had  been  earried  into  Texas  by 
westward-faring  cmigrants.  Gradually  it  became  estabhshed  on  the 
farms  and  ranches  of  the  drier  western  portions  of  the  State.  No 
statistical  data  are  to  be  had,  but  it  is  known  that  it  increased  steadilv 
and  also  that  the  kafirs  were  soon  introduced  and  became  popular. 
There  is  every  reason  to  believe  that  the  área  devoted  to  these  two 
crops  in  Texas  has  more  than  equaled  the  urea  grown  in  Kansas,  at 
least  until  the  recent  enormous  increase. 
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In  the  list  that  follows,  those  publications  to  which  no  price  is 
attached  may  be  obtained  without  charge  upon  application  to  the 
Secretary  of  the  United  States  Department  of  Agriculture;  publica- 
tions having  a  price  attached  may  be  obtained  by  remitting  the 
stated  sum  to  the  Superintendent  of  Documente,  Government  Print- 
ing  Office,  Washington,  D.  0. 

United  Statkh  Department  ok  Aoricultcre,  Washington,  1).  C. 

VARMKK8*  BlIXETINH. 

The  Nonsaccharine  Sorghums.    Farmers '  Bul.  288.    Paper,  5  cents. 
Milo  os  a  Dry-Land  Orain  Crop.    IT.  S.  Dept.  Agr.,  Farmers'  Bul.  322. 
Bettor  Grain-Sorghum  Crup*.    II.  S.  Dept.  Agr.,  Farmers '  Bul.  448. 
Kafir  as  a  Grain  Crup.    II.  S.  Dept.  Agr.,  Farmers'  Bul.  552. 

Uso  of  Corn,  Kafir,  and  Cowpoas  in  the  Home.    U.  S.  Dept.  Agr.,  Farmers'  Bul. 
559. 

BURKAU  OF  PLANT  INDUSTRY  CIRCULA R8. 

Feterita,  a  New  Variety  of  Sorghum.    IT.  S.  Dept.  Agr.,  Bur.  Plant  Indus.  Circ.  122-C. 
Paper,  5  cents. 

Three  Much-Misrepresentod  Sorghums.    U.  S.  Dept.  Agr.,  Bur.  Plant  Indus.  Circ.  50. 
Paper,  5  cents. 

Bl'REAI'  OF  PLANT  INI>1"8TRY  BCLLETIN8. 

The  Ilistory  and  Distribution  of  Sorghum.    I'.  S.  Dept.  Agr.,  Bur.  Plant  Indus. 

Bul.  175.    Paper,  10  cents. 
The  Importam-e  and  Improvoment  of  the  (irain  Sorghums.    U.  S.  Dept.  Agr.,  Bur. 

Plant  Indus.  Bul.  203.    Paper,  10  cents. 
Grain-Sorghum  Production  in  the  San  Antonio  Región  of  Texas.    II.  S.  Dept.  Agr., 

Bur.  Plant  Indus.  Bul.  237.    Paper,  5  cents. 
The  Kaoliangw:  A  New  Group  of  Grain  Sorghums.    IT.  S.  Dept.  Agr.,  Bur.  Plaut 

Indus.  Bul.  253.    Paper,  15  cents. 
Cereal  Experiments  in  the  Texas  Panhandle.    U.  S.  Dept.  Agr.,  Bur.  Plant  Indus. 

Bul.  2S3. 

Bt'REAl'  OF  CHKMISTRY  RULLETIN. 

The  Feoiling  Valué  <»f  Cereal*  as  Calculated  from  Chemical  Analyses.    U.  S.  Dept 
Agr..  Bur.  Chom.  Bul.  120.    10  cents. 

YEARBOOK  MKPARATK. 

The  Grain  Sorghums:  Immigrant  Crops  That  llave  Made  Good.  U.  S.  Dept.  Agr., 
Yearbook  (1913)  Sepárate  625. 
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KINDS  OF  FERNS  THAT  ARE  WEEDS  AND  AREAS  INFESTED.1 

Therc  are  nearly  7,500  recognized  species  of  forns  iu  the  world,  of 
which  number  over  200  aro  known  to  bo  nativo  to  the  United  States. 
A  few  species  havo  beeomo  weed  peste  in  this  eountry,  and  it  ifl  to  a 
discussion  of  tho  control  of  these  wecdy  forns  that  Üiis  bulletin  is 
devoted. 

The  parts  of  tho  United  States  in  which  forns  aro  bad  wecds  aro, 
principally,  (1)  tho  liill  eountry  of  the  Northoastern  States  and  tho 
highor  portions  of  tho  Appalachian  Mountain  región  as  far  south  as 
Georgiti,  and  (2)  tho  Pacific  coast  eountry  west  of  the  Cascade 
Moun taina.  In  tho  former  región,  which  Ls  tho  área  covered  by  this 
bulletin,  tho  principal  weody  fenis  aro  tho  hay-scented  fern  (Dcnn- 
statdtia  punctilobula)  and  tho  brako  (Pteris  aquilina,  formerly  known 
as  PUridium  aquUinum).  Both  kinds  are  sometimos  called  brakos, 
although  this  term  is  proporly  appliod  only  to  tho  latter  species.  In 
tho  Pacific  coast  section  tho  brako  is  tho  most  common  weody  forn. 

Several  other  species  in  tho  oastern  región  aro  sometimos  annoying, 
but  they  oceur  largely  in  low  and  moist  places  and  do  not  givo  much 
troublo  on  good  pasturo  land.  They  are  principally  the  cinnamon 
fern  {(hmunda  cinnamamea) ,  tho  marsh  fern  (OrthopttrLs  thebjpterus), 
and  tho  sensitivo  fern  (Onocha  serixiMIis). 

1  The  writer  Ls  indebted  to  Mr.  J.  8.  (otton,  of  the  Office  of  Farm  Management,  íor  valuable  .sugestiona 
m  makinc  the  experimenls  descrilxyi  in  thLs  bulletin. 

Note.— This  bulletin  will  l*  of  interest  to  feirmers  in  the  bilí  eountry  uf  the  Northeastern  States  and  the 
hiKber  jwtinns  of  the  Appalachian  Mountain  reRion  farther  south. 
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SCOPE  OF  THIS  BULLETIN. 

This  publica tion  dcals  only  with  forn  eradioation  iu  the  Eastern 
States.  Although  tho  experimente  horo  recorded  wcre  made  witb 
the  hay-scented  fem,  there  is  every  reason  to  believo  that  tho  methods 
found  usefid  against  this  species  would  be  equally  applicable  to  the 
brake.  It  should  be  understood,  however,  that  the  forn  referred  to 
in  the  following  pagcs  is  the  hay-scented  fern. 

HABITS  OF  GROWTH  OF  THE  WEEDY  FERNS. 

THE  HAY-SCENTED  FERN. 

Tho  hay-scented  fern  (fig.  1)  has  a  perennial, 
vory  slender  rootstock  one-eighth  to  throe-six- 
teenths  of  an  inch  in  diameter,  extensively 
ereoping  below  ground  parallel  to  the  surface. 
From  the  rootstocks  arise  at  short  intervalo 
the  fronds,  or  leaves,  of  the  plant.  These 
fronds  aro  1  to  3  feet  high  and  5  to  9  inches 
wido  when  mature.  Tho  fruit  dots  occurring 
on  tho  margin  of  the  leaf  boar  the  spores  which 
aro  comparable,  to  tho  seeds  of  secd-bearing 
plants. 

Tliis  kind  of  fern  grows  in  patches  or  clurnps 
(fig.  2) ,  the  surf aces  of  which  are  raiscd  above 
tho  rest  of  the  land  and  are  soft  and  spongy, 
oonsisting  of  an  accumulation  of  dead  feni 
and  forest  leaves.  In  these  clumps  tho  fern 
leaves  grow  so  thickly  that  young  grass  has  no 
opportunity  to  work  in.  Even  if  grass  could 
get  a  start  in  the  clumps,  it  would  be  smoth- 
ered  out  when  the  fern  leaves  fall  o  ver  and  die 
on  the  coming  of  cold  weather. 

The  hay-scented  fern  is  rather  particular  as 
to  location.  -  It  thrives  in  places  partially  pro- 
tected  from  tho  sun's  rays,  such  as  northern,  eastern,  and  western 
slopes,  or  in  aroas  elose  to  stone  walls  or  trees.  It  is  noteworthy 
that  tliis  f(»rn  is  not  found  in  places  that  are  much  trodden.  Either 
the  plants  ha  ve  been  driven  out  by  the  trampling  of  animáis  or  the 
soil  is  so  eompact  that  the  fern  can  not  get  a  start. 

THE  BRAKE. 

Tlie  brake  (íig.  3)  has  underground  parts  similar  to  those  of  the 
hav-seented  fern,  but  the  rootstocks  are  more  stout  and  woodv  and 
ereep  longer  distances  below  the  soil  surface.  The  brake  also  has  the 
same  methods  of  reproduetion  as  the  hay-sconted  fern.    The  plamt 
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varíes  much  in  size;  in  the  Eastern  States  it.  is  1  to  3  foot  liigh,  but  on 
thc  Pacific  coast  it  attains  a  height  of  6  to  8  feet.  Tlic  leaf  bladcs  aro 
triangular  and  umbrella-like,  1  to  4  fcet  broad,  and  long  and  more  or 
less  three  parted,  thc  larger  branches  usually  twicc  divided.  At 
maturity  the  fruiting  leaves  have  a  continuous  edging  of  spore  cases, 
which  shed  the  light-brown  spores  in  great  quantibies. 

In  the  Eastern  States  the  brakc  is  distribu ted  somowhat  more  gen- 
erally  than  the  hay-seented  fern,  not  being  confined  so  exclusively  to 


Fie  2.— A  pasture  in  southern  New  York  wilh  a  c haract«rist ic  jrrowth  of  hay-scented  íerns. 


the  hill  and  mountain  country.  From  its  habit  of  being  widely  creep- 
ing,  the  brake  does  not  oceur  in  dense,  well-defined  patches,  like  the 
hay-scented  fern  (fig.  4). 

CONTROL  OF  FERNS  IN  THE  EASTERN  STATES. 

As  the  grazing  of  Uve  stock  is  a  prominent  feature  in  the  farming 
of  the  eastern  región  in  which  ferns  are  weeds,  and  as  the  arca  of  avail- 
able  pasturage  has  been  curtailed  by  the  presence  of  the  ferns,  these 
wec»ds  are  looked  upon  as  a  serious  pest.  Moreover,  sinco  these  lands 
for  the  most  part  are  so  steep  and  rocky  as  to  prohibit  cultivation,  and 
since  the  ferns,  unlike  many  other  pasture  weeds,  can  not  be  reduced 
in  number  by  increasing  the  vigor  and  thickening  tho  stand  of  the 
pasture  grasses,  a  real  problcm  in  weed  control  is  prosented. 
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METHODS  ALREADY  IN  USE. 

The  methods  that  havc  beon  adopted  ior  oradicating  ferns  in  thc 
Eastero  States  are  eutting  or  mowing,  salting  live  stock,  and  eulti- 
vation. 

CLTTING  OK  MOWINO. 

In  1 557  Th  ornas  Tusser  wrote  his  "Five  Ilundred  Pointcs  of  Good 
Husbandrio,"  in  which  lie  said: 

In  June  and  in  Auirust,  as  well  dolh  appeere, 
Is  best  to  niowc  Brakes  oí  all  times  of  the  Yeere. 

In  1011  a  representativo  of  the 
United  States  Department  of  Agri- 
eulturc  found  afarmorin  Delaware 
Oountv,  N.  Y.,  who  was  following 
the  identieal  method  advised  by 
Tusser  and  liad  greatlv  reduoed  thc 
number  of  ferns  in  bis  pasturen. 
(Seo  fig.  5.)  Tliis  farnier,  Mr.  W.  J. 
Thomson,  has  found  that  attacki  ng 
them  twice  a  year  groatly  reduces 
the  number  of  ferns,  and  that  if  the 
method  is  followed  for  two  years 
in  succession  most  of  thcm  dis- 
appoar. 

It  is  bost  to  innke  the  cuttings 
just  ]>rovious  to  the  time  when  the 
ferns  maturo  their  spores.  This 
not  only  preven  ts  propagation  by 
means  of  spores  but  groatly  weak- 
ens  the  rootstocks,  which  are  at 
their  most  susceptible  stage  just 
previous  to  sporing.  As  the  spores 
maturo  during  thc  latter  part  of 
Juno  in  Delaware  Countv,  the 
proper  time  to  make  the  llrst  eut- 
ting in  that  región  is  about  the 
middle  of  that  month.  New  leaves  spring  up  immediatelv,  so  that 
ono  more  eutting  musí  be  niade  that  soason  t  o  provent  sporing.  Tliis 
second  eutting  should  be  made  about  the  middle  of  August.  It  is 
highly  important  to  observe  the  proeaution  that  if  either  of  tho  cut- 
tings is  put  oíf  until  after  the  spores  maturo,  the  plants  should  not 
be  disturbed  during  tlie  remainder  of  that  soason,  since  mowing  the 
ferns  after  the  spores  ripen  seems  to  scatter  tho  spores  a  great  deal 
more  than  when  the  plants  remain  undisturbed. 

The  work  of  eutting  must  usually  be  done  by  hand  (fig.  6),  as  the 
land  is  generally  too  rough  to  admit  of  thc  use  of  a  mowor.    In  a 


Fia.  3.— The  bmkc. 
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pasturo  with  an  averago  quantity  of  fern,  ono  man  with  a  scytho  can 
cover  about  2\  acros  in  a  day.  The  leafstalks  aro  tender  and  are 
easily  eut  with  a  scytho. 

The  writor  lias  found  a  niimbor  of  farniers  in  the  mountain-pastnre 
district  of  North  Carolina  who  have  successfully  usod  this  method  of 
eradicating  forns.  The  plan  seenis  to  be  gcnerally  accepted  as  the 
best  in  that  región. 

Iiuming  after  cvtting. — Mr.  Thomson  has  found  that  burning  over 
the  fern  patches  after  cutting  serves  as  a  further  chock  to  the  pest. 


Fu;.  4.— A  field  iníeslcd  with  brokes,  near  Tacoma,  "Wash. 

After  the  mowed  fern  leaves  have  becomc  dry,  firo  is  startod  on  the 
windward  sido  of  the  patch.  Not  all  patches  will  burn  completely, 
as  there  are  varying  quantities  of  combuslible  material  in  the  arcas. 
Where  a  fiorco  firo  has  passod  over  a  patch  the  fern  rootstocks  are 
undoubtedly  injured  to  a  considerable  extent. 

8ALTINO  l.IVK  STOCK  IX  FE  TIN  r  ATO!  ES. 

Wliere  fonis  oceupy  vory  small  arcas  on  a  farm  certain  methods 
muy  be  usod  that  would  not  be  economical  on  a  thickly  infested  pieco 
of  Luid.  One  of  these  methods  is  salí  ing  live  stock  in  the  fern  patches. 
Dry  salt  is  scattered  on  the  plants  wheii  they  are  moist  with  ram  or 
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dew.  The  stock  eat  and  trample  the  plante  in  thcir  efFort  to  get  the 
salt.  This  plan  has  been  successful  on  at  least  one  farm  near  Dclhi, 
N.  Y.  Since  the  saltings  inust  be  rather  frequent,  the  áreas  treated 
should  be  those  that  are  easily  accessible. 

Cl'LTIVATION. 

Therc  is  no  doubt  that  cultivation  destrovs  ferns.  The  diíficulty 
is  that  the  steep  and  rocky  character  of  the  fern-infested  land  does 
not  permit  eíTective  cultivation  except  on  limited  áreas.  Cultivation 
has  been  tried  on  Mr.  Thomson's  farm  with  indiffercnt  success. 
When  a  piece  of  pasture  was  plowed  up  and  put  into  small  grain,  fol- 
lowed  by  seeding  to  grass,  the  fern  workcd  in  again,  so  that  it  is  now 


Fio.  5.— <  ¡eneral  view  in  ¿.outhem  Now  Vork,  showlng  land  in  the  íon'ífround  on  wltich  hay-st-ented  tenis 

have  lH>on  emditiifod  by  culting. 


as  thick  as  formerly.  Another  piece  of  pasture  land  was  well  culti- 
vated  in  potatoes  and  afterward  seeded  to  grass.  In  this  piece  the 
fern  was  slower  in  working  back,  but  later  a  fairly  good  stand  of  the 
weed  was  found.  If  the  cultivation  could  have  been  continued  for 
several  years,  pennanent  eradication  of  the  feni  might  have  been 
expected,  but  the  character  of  the  land  prcvented  this  treatraent. 

EXPERIMENTAS  IN  FERN  ERADICATION. 

Ilaving  leanieil  the  valué  of  the  various  methods  already  m  use  bi 
controlling  ferns,  tlie  (juestion  aróse  wliether  therc  were  any  other 
methods  that  might  be  more  satisfactorily  employed.    Spraying  with 
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plaiit  poisons  suggested  itsclf  as  the  inost  promismg.  Accordingly, 
experimente  were  plaimod  in  cooperation  with  Mr.  Thomson  to  com- 
pare the  valué  of  spraying  with  cutting,  as  well  as  to  learn  something 
about  the  best  way  of  gettbig  a  stand  of  grass  and  cío  ver  on  the  in- 
fested  áreas.  These  experimenta  covered  a  period  of  two  ycars,  1912 
and  1913. 

EXPKKIMKNTH  IX  1912. 

The  tests  were  made  in  two  series.  Series  1  consisted  of  spraying 
to  kill  the  ferns,  accompanied  by  seedmg,  limbig,  and  fertilizmg  to 
eneourage  a  stand  of  grass.  All  plats  were  sprayed  twice  except  one, 
which  was  sprayed  four  times.  Series  2  consisted  of  cutting,  also 
accompanied  by  sccding,  liming,  and  fertilizing.    Each  plat  was  cut 


Fio.  6.— Cutting  ferns  with  a  scythe  on  a  hillside. 

twice.  The  two  sprayings  and  two  cuttings  on  the  various  plats  were 
made  about  the  middle  of  June  and  August,  just  preceding  sporing 
time. 

Sprayed  series. — The  number  of  sprayed  plats  was  four,  all  being 
uniformly  and  fairly  well  set  to  ferns.  The  materials  used  were 
solutions  of  common  salt,  iron  sulphate,  and  arsenite  of  soda,  and  in 
order  to  make  the  treatments  comparal)le  as  to  eost  the  quantities 
applied  to  the  various  plats  were  of  equul  valué.  The  sprayer  used 
was  a  hand  bucket  pump,  whicli  produced  a  fairly  mistlike  spra}r. 
T\\v  en  tire  surfaee  of  the  plat  was  treated,  the  grass  as  well  as  the 
ferns.  One-half  of  each  plat  was  limed  and  fertilized  in  June  at  the 
rate  per  acre  of  300  pounds  of  acid  phosphate,  150  pounds  of  muríate 
of  potash,  and  2,000  pounds  of  hydrated  lime.    The  entire  surfaee  of 


Digitized  by  Google 


8 


FARMERS '  BULLETIN  687. 


all  the  plats  was  seeded  lo  a  pasturo  mixture  of  grass  aiul  elover  in 
August. 

Cut  serles.  -The  number  of  cut  plats  was  two.  They  wero  both 
troated  alike  as  to  cutting,  but  one  of  thcm  was  limed  and  fortilized 
in  June  and  seeded  in  August,  while  the  other  was  merely  soeded  in 
August. 

EXPEKIMEN'TS  OF  1M3. 

It  was  tlio  intention  ti)  duplieate  the  treatment  of  1912  on  all  the 
plats.  In  the  spring  of  1013,  however,  it  was  evident  that  the  re- 
sidís of  spraying  on  the  plats  treated  witli  salt  and  arsenite  of  soda 
in  1912  had  been  so  effeetive  that  there  was  not  much  feni  left  on 
v.hich  to  experiment.  Aeeordingly,  two  new  plats  were  laid  out  in 
1  i)  1  3  to  test  the  relativo  merits  of  theso  two  mataríais.  The  quantities 
used  were  less,  but  were  equal  as  to  cost,  as  before.  Eaeh  plat  was 
sprayed  twiee. 

In  addition  to  theso  two  plats,  two  small  áreas  of  the  1912  sprayed 
plats  were  sprayed  with  the  same  solutions  deseribed  abo  ve  to  note 
íheir  efTeet  on  the  young  see<ling  of  grass  and  elover. 

Thero  were  no  eutting  plats  in  1913,  as  there  were  numerous  places 
in  the  fields  where  the  feni  had  bwn  cut  one  year  ajid  aLso  two  vears 
in  succession.  The  eut  plats  of  1912  were  \mtouchod  in  1913  in 
order  to  noto  the  fighting  qualities  of  the  feni  in  the  j>resence  of  the 
new  s<>ed¡ng  of  grass  and  elover. 

CONCLUSIONS  KROM  EXPERIMENTS  AND  OBSERVATIONS  WITH  FERNS. 

<  I  TTIMí. 

Cutting  ordinarily  is  a  ehoapor  method  of  handling  ferns  than  sprav- 
ing. Witli  ferns  at  an  average  <legree  of  thicknoss  in  a  pasture  a  man 
ought  to  eover  about  21  aeres  a  day.  With  lal>or  at  $1.50  tlio  eost 
of  cutting  fern  is  about  60  cents  an  acre  for  eacli  cutting,  as  oom- 
parod  with  sprayuig  with  salt  at  about  $1.05. 

A  further  advantage  of  eutting  is  that  it  is  less  eomplioated  than 
spraying  and  roquiros  oidy  the  use  of  a  tool  with  which  all  famiers 
are  thorougjdv  familiar. 

Still  anothor  advantage  is  that  seoding  to  grass  juid  elover  can  be 
made  as  soon  nitor  tlie  íirst  eutting  as  is  desirod.  Aftor  the  original 
stand  of  fenis  is  cut  down,  the  subsequent  growth  is  seldom  so  thiek 
as  to  pro ven t  young  grass  working  in.  The  seoding  can  be  «ltme 
tlie  same  year  t-liat  the  work  of  cradication  is  started,  so  that  by  the 
•  following  year  a  good  growth  of  young  grass  muí  elover  may  be 
oxpootod,  wlüch  in  itself  contributes  to  the  reduction  of  the  number 
of  fenis. 
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SPRAYINO. 

Thero  is  no  doubt  that  salt  is  the  bost  materia]  for  a  spray  solution 
against  forns.  (Seo  fig.  7.)  The  iron  sulphato  was  moíTecthrc, 
Arsenito  of  soda  was  cfTeetivo,  but  its  Use  involvod  somo  risk  on 
iccount  of  its  poisonous  character  to  man  and  animáis;  fuilhcrmore, 
it  is  rathor  difíieult  to  obtain  except  iii  tho  largor  centers.  Salt  is 
vory  oflWtivo,  is  easily  obtainablo,  aiul  prnbably  oxort-s  an  aftereflort 
favorable  to  grasa.  It  is  also  relishod  bv  livo  stock,  thus  oontrihut- 
ing  to  tho  dos  truc  tion  of  fcrns  treatod  with  it  in  pastures  to  which 

stock  havo  aoooss. 


Fie.  7.— Ficlds  in  southeastern  New  York  where  Ihc  e.xneriments  in  ícm  erudirntkm  were  mude.  In  tho 
immediatc  foreground  is  tho  plat  sprayed  with  salt  solution,  which  uecompllshed  the  dastrucUon  oí 
nearly  all  thc  fems  in  onc  seaáon. 

Tho  quantity  oí  salt  requíred  to  tho  aero  dependa,  of  course,  on 
thc  thickness  of  tho  forn.  rrho  smallcst  amoimt  used  In  the  experi- 
ments  was  600  pounds  to  tho  aero,  and  this  was  eonsiderably  moro 
than  was  needod,  even  though  tho  en  tire  surfuce  of  tlio  plats,  both 
tho  forn  and  tho  grass,  was  treatod.  As  tho  forns  soklom  oceupy  moni 
thau  ono-third  tho  surfaco  of  a  pasturo,  200  pounds  to  tho  acre  is 
usually  ampio.  In  these  experiments  salt  was  usod  in  almos t  a  satu- 
rated  solution,  Üiat  is,  1  pound  to  about  1$  quarts  of  wator.  If 
desirablo,  a  more  dilute  solution  could  bo  usod. 
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Tho  cost  of  spraying  varios  undcr  difieren  t  conditions  and  is  here 
only  estima  ted.  The  difficulty  of  hauling  water  up  steep  slopes  is 
sometimos  so  groat  as  to  make  spraying  almos  t  prohibí  ti  ve.  After 
the  matorials  aro  hauled  to  tho  fiold,  tho  work  of  spraying  proeeeds 
fastor  than  cutting.  With  fonis  of  an  avoragc  dogree  of  thickness 
a  man  with  a  knapsack  spraycr  ought  to  oovcr  about  5  acres  a  day. 
Assuming  that  150  pounds  of  salt  are  used  to  tho  acre  at  a  cost  of 
ono-half  cent  a  pound  and  that  5  acres  are  coverod  in  a  day  with 
labor  worth  $1.50,  tho  cost  of  spraying  with  salt  is  $1.05  per  aere  for 
cach  application,  not  including  tho  cost  of  hauling  tho  matorials.  As 
tho  first  spraying  is  tho  most  exponsivo  in  labor  and  matorials,  this 
treatmont  may  cost  a  little  moro  than  tho  amount  mentioned,  while 
tho  subsoquont  treatmonts  will  probably  cost  loss. 

One  disadvantage  of  spraying  is  that  it  is  a  detriment  to  tho  growth 
of  young  clover.  This  moans  that  tho  measures  for  encouraging  tho 
clovor  to  work  into  tho  patones  occupiod  by  fern  should  bo  deferred 
until  aftor  tho  last  spraying  has  been  made.  It  is  probable  that  the 
spray  does  not  injure  young  grass  to  any  groat  extent. 

An  advantagc  of  spraying  is  that  it  may  be  eraployed  in  situations 
that  aro  too  stony  for  the  officiont  uso  of  tho  soy  tho  (fig.  8).  There 
aro  also  cortain  other  situations  whore  largo  spraying  outfits  may  bo 
satisf actorily  usod.  Spraying  witli  a  barrol  pump  on  a  low  wagón  can 
sometimos  be  made  moro  cheaply  than  with  a  knapsack  outfit. 

Nl'MBER  OF  TREATMENT/Í  NECESSARY. 

Two  treatments  a  year,  eithor  spraying  or  cutting,  soem  to  be 
about  as  effoctivo  as  four,  and  aro  to  bo  recommended.  Undoubtodly 
tho  bost  timo  to  trcat  theferns  is  just  previous  to  sporing,  or  about  the 
middlc  of  Juno  and  tho  middle  of  August. 

BURNINO. 

Following  a  treatmont  of  oither  spraying  or  cutting,  fire  may  be 
started  whon  tho  vegetation  on  tho  surface  of  tho  patches  is  dry. 
Tho  burning  not  oíd}'  kills  tho  shoots  that  havo  recontly  started,  but 
probably  aíTocts  tho  vitality  of  the  rootstocks  as  well.  Tho  subse- 
quent  growth  of  young  shoots  is  usually  not  as  vigorous  as  when  the 
patches  aro  not  burned.  The  burning  should  be  done,  of  course, 
before  seeding  to  grass  and  clover. 

HOW  LOXO  8HOVLD  THE  MEASVIIES  OF  ERADICATION  BE  CONT1NÜED? 

It  is  probably  not  practicable  absolutely  to  oradicate  ferns.  After 
they  havo  been  reduced  to  a  minimum  tho  spocific  methods  of  de- 
struction  may  bo  discontinued,  at  loast  until  tho  weeds  again  become 
troublesomo.  Tho  roduction  of  tho  number  of  ferns  will  give  the 
grass  and  clovor  ampio  opportunity  to  work  in,  and  this  in  itself  will 
tend  to  hold  the  ferns  in  check. 
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OETTINO  A  STAND  OF  GRA88  ON  THE  FERN  PATCHEf». 

■ 

After  thc  fcrn  has  boon  groa  ti  v  rodueod  or  entiroly  eradieatod, 
grass  is  vory  slow  in  working  into  thc  patches  unlcss  cortain  measnres 
are  adopted.  Of  thoso  measures,  scattering  grass  and  cío  ver  seed 
over  tho  patches  is  thc  most  importan t  onc.  Thc  stand  is  bctter 
and  the  growth  moro  vigorous,  cspocially  in  thc  caso  of  cío  ver,  if  limo 
:in<l  fertilizcr  are  applied  in  addition  to  tho  seed. 

Sood  niay  be  sown  eithor  in  the  early  spring  or  late  summer.  In 
these  tests  the  seod  was  applied  at  tho  lattor  period.  that  is,  duríng 


Fio.  8.— Vlew  oía  pasture  from  whhh  fents  ha  ve  U-en  eradiealed,  eurpt  amoni;  nx-ks  and  cióse  lo  the 
stone  fence,  by  cutting.  This  pasturo  presents  conditions  under  whlch  sprayinR  wlth  a  salt  solution  may 
be  the  best  method  of  eradication. 

August,  with  excellont  results.  If  tho  sooding  be  dono  at  this  time 
tho  }'oung  grass  seedlüigs  are  less  injured,  probably  by  tho  shading 
effeet  of  the  forns,  than  if  done  in  the  early  spring. 

CONTROL  OF  FERNS  IN  THE  WESTERN  STATES. 

The  brako  is  fully  as  serious  a  weod  pest  on  tho  Pacific  eoast  as  are 
uny  of  tho  fcrn  specios  in  the  East.  A  thorough  investigation  of  the 
forn  problem  of  the  Western  States  has  not  boon  mado  as  yot  by  tho 
Department  of  Agriculture.  Thero  is  no  doubt,  howcvor,  that  tho 
ferns  of  that  región  may  be  subdued  by  the  samo  methods  usod  in 
tho  East,  with  cortain  modifications  to  moet  local  conditions,  espe- 
cially  in  the  time  of  application  of  the  treatments.    Owing  to  tho 
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naturo  of  the  land  and  the  kind  of  farming  in  vogue  on  the  Pacific 
coast  thcre  are  sevcral  mcthods  that  can  probably  be  used  to  advan- 
tago  in  that  región  that  can  not  be  eraployed  in  the  East. 

SUMMARY. 

Two  khids  of  fems  havc  become  serious  weed  peste  in  the  United 
States,  namely,  the  liay-scented  fern  and  the  brake.  The  two  species 
are  troublcsome  in  the  hill  countrv  of  the  Northeastern  States  and 
in  the  higher  mountain  country  of  the  States  farther  south.  On  the 
Pacific  coast  the  brake  is  the  principal  weedy  fern. 

This  bulletin  deals  with  the  fern  problem  of  the  Eastern  States. 
Although  the  experiments  here  recorded  were  made  with  the  hay- 
scented  feni,  there  is  no  doubt  that  the  treatment  found  most  eíTective 
with  that  species  would  apply  equally  well  to  the  l)rake.  Both  kinds 
are  perennials,  with  ruiuiing  rootetocks  which  lie  more  or  less  parallel 
to  the  soil  surface. 

In  most  parte  of  the  East  where  the  ferns  are  weeds  the  land  is  so 
steep  and  rocky  that  cultivation  is  not  practicable.  It  has  been 
found  that  cutting  off  the  tops  cióse  to  the  soil  surface  twice  a  3rear 
for  two  years  will  kill  out  nearly  «11  of  the  ferns.  The  best  times  to  do 
the  cutting  are  just  previous  to  sporing,  or  about  the  middle  of  June 
and  the  middle  of  August  in  southem  New  York. 

Experimente  were  made  in  1912  and  1913  to  test  the  effieaey  of 
spraying  as  com pared  with  cutting  and  to  learn  the  best  method  of 
obtaining  a  stand  of  grass  and  clover  on  the  fern-infested  arcas. 
The  spray  materials  used  were  solutions  of  salt,  arsenite  of  soda,  and 
iron  sulphate.    These  materials  were  used  in  quantities  of  equal  valué. 

The  resulte  of  these  teste  showed  the  following  facte:  Salt  is  the 
best  spray  material  of  the  three.  With  ferns  at  an  average  degrtíc 
of  thiekncss  on  the  land,  150  pounds  of  salt  dissolved  in  60  gallons 
or  more  of  water  to  the  acre  for  each  application  are  suíTicient.  Two 
spray ings  a  ycar  are  about  as  eíTective  as  four,  and  are  to  be  recom- 
mended.  Cutting  is  somewhat  cheaper  than  spraying.  Further- 
more,  the  cutting  does  not  interfere  with  young  clover  and  grass 
coming  in  on  the  infested  patehes  after  the  first  treatment.  TbLs 
method,  therefore,  is  to  be  recommended  in  preference  to  spray üig 
bi  most  situations.  In  some  places  the  land  is  so  stony  as  to  inter- 
fere with  eutting,  in  which  cuse  spraying  may  be  the  best  method. 
It  was  found  that  scattering  seed  on  the  patches  where  ferns  had 
grown  was  the  most  importan t  means  of  getting  a  stand  of  grass  and 
elover,  and  that  liming  aml  fertilizing  in  addition  to  the  sceding  were 
of  considerable  benefit. 
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Hay-scented  fern  and  bracken  are  Iroublesome  weeds 
in  the  hill  country  of  the  Northeastern  States  and  in 
ihe  higher  mountain  country  of  the  States  farther  south. 
On  the  Pacific  coast  western  bracken  is  the  principal  weed 
fern,  and  the  treatment  advoca ted  in  this  bulletin  would 
proba bl y  not  be  eíFective. 

In  most  parts  of  the  East  where  the  ferns  are  weeds  the 
land  is  so  steep  and  rocky  that  cultivation  is  not  practicable. 
It  has  been  found  that  cutting  oíf  the  tops  cióse  to  the  soil 
surface  twice  a  year  for  2  years  will  kill  nearly  all  the  ferns. 
The  best  times  to  do  the  cutting  are  just  previous  to  spore 
formation  or  about  the  middle  of  June,  and  the  middle  of 
August  in  southern  New  York. 

Cutting  is  ordinarily  somewhat  cheaper  than  spraying; 
furtherraore,  cutting  does  not  interfere  with  the  growth  of 
young  clover  and  grass  on  the  infested  patches  after  the 
íirst  treatment.  Cutting,  therefore,  is  to  be  recommended 
in  preference  to  spraying  in  most  situations.  It  has  been 
found  that  scattering  seed  on  the  patches  where  ferns  had 
grown  is  the  most  importan t  means  of  getting  a  stand  of 
grass  and  clover  and  that  liming  and  fertilizing  in  addition 
to  the  seeding  are  of  considerable  benefit. 

On  ground  too  rocky  for  the  eífective  use  of  the  scythe 
spraying  can  sometimes  be  done  to  advantage  in  controlling 
ferns.  A  solution  of  common  salt  is  eíTective.  With  ferns 
at  an  average  degree  of  thickness  on  the  land,  200  pounds 
of  salt  dissolved  in  80  gallons  or  more  of  water  to  the  acre 
is  sufíicient  for  each  application.  Two  sprayings  a  year  are 
usual! y  sufficient. 
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ERADICATION  OF  FERNS  FROM  PASTURE 
LANDS  IN  THE  E ASTER N  UNITED  STATES 

By  H.  R.  Cox,  formerly  agrictUíurist,  Office  of  Farm  Management,  Burean  of  Plañí 
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WEED  FERNS  AND  AREAS  INFESTED 

THERE  ARE  nearly  7,500  reoognized  species  of  ferns  in  the  world, 
of  which  number  over  200  are  known  to  be  native  to  the  United 
States.    A  few  species  have  become  weed  pests  in  this  country. 

The  parts  of  the  United  States  in  which  ferns  are  bad  weeds  are, 
principally,  (1)  the  hill  country  of  the  Northeast ern  States  and  the 
highest  portions  of  the  Appalachian  Mountain  región  as  far  south  as 
Georgia,  and  (2)  the  Pacific  coast  country  west  of  the  Cascade 
Mountains.  In  the  former  región,  which  is  the  área  covered  by  this 
bulletin,  the  principal  weed  ferns  are  hay-scented  fern  (Denmtaedtia 
punctilobula)  and  bracken  {Pteridium  latiusculum,  formerly  known 
as  Pteridium  aquUinum  and  Pieria  aquilina).  Both  kinds  are  some- 
times  called  brakes.  In  the  Pacific  coast  section  the  most  commoii 
weed  fern  is  western  bracken  (Pteridium  aquilinum  jmbescem),  a 
plant  closely  related  to  the  bracken  of  the  East. 

Several  other  species  in  the  eastem  región  are  sometimes  annoy- 
ing,  but  they  oceur  largely  in  low  and  moist  places  and  do  not  give 
much  trouble  on  good  pasture  land.  They  are  principally  the  cinna- 
mon  fern  (Osmunda  cin  na  momea),  the  marshfern  (Dryopteris  thelyp- 
teris),  and  the  sensitive  fern  (Onoclea  sensibüis^. 

SCOPE  OF  THIS  BULLETIN 

This  publication  deals  only  with  fern  eradication  in  the  Eastern 
States,  and  it  should  be  understood  that  the  fern  referred  to  in  the 
following  pages  is  the  hay-scented  fern  and  bracken  of  the  East. 

Western  bracken  is  even  more  serious  as  a  pest  on  the  Pacific  coast 
than  are  any  of  the  fern  species  in  the  East.  Owing  to  the  nature  of 
the  land  and  the  kind  of  farming  in  vogue  on  the  Pacific  coast,  there 
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are  severa]  methods  that  can  probably  be  used  to  advantage  iii  that 
región  that  cannot  be  employed  in  the  East. 


HABITS  OF  GROWTH 


HAY  SCENTED  FERN 


The  hay-scented  fern  (fig.  1)  has  a  perennial,  veiy  slender  root- 
stock  one-eighth  to  three-sixteenths  of  an  inch  in  diameter,  ex- 

tensively  creeping  below  ground  parallel  to  the 
surface.  From  the  rootstocks  arise  at  short 
intervals  the  fronda,  or  lea  ves,  of  the  plant. 
These  fronds  are  1  to  3  feet  high  and  5  to  9 
inches  wide  when  mature.  The  fniit  dote  oc- 
curring  on  the  margin  of  the  leaf  bear  the  spores 
which  are  comparable  to  the  seeds  of  seed-bear- 
ingplants. 

This  kind  of  fern  grows  in  patches  or  clumps 
(fig.  2),  the  surfaces  of  which  are  raised  above 
the  rest  of  the  land  and  are  soft  and  spongy, 
consisting  of  an  accumulation  of  dead  fern  and 
forest  leaves.  Young  grass  is  unable  to  work 
its  way  into  these  dense  clumps. 

The  hay-scented  fern  is  rather  particular  as 
to  location.  It  thrives  in  places  partially  pro- 
tected  from  the  sun's  rays,  such  as  northern, 
eastern,  and  western  slopes,  or  in  áreas  cióse  to 
stone  walls  or  trees.  It  is  noteworthy  that  this 
fern  is  not  found  in  places  that  are  much 
trodden. 


FlOUM  1— Hay- 


Bracken  (fig.  3)  has  underground  parts  sim- 
ilar to  those  of  hay-scented  fern,  but  the  root- 
stocks  are  stouter  and  more  woody  and  creep 
longer  distances  below  the  soil  surface.  Bracken 
also  has  the  same  methods  of  reproduction  as 
hay-scented  fern.  Eastern  bracken  is  usually 
1  to  3  feet  high.  Western  bracken  attains  a 
iie«]  fern.  height  of  6  to  8  feet.  The  leaf  blades  are  tri- 
angular and  umbrellalike,  1  to  4  feet  broa<i, 
and  long  and  more  or  less  three-parted,  the  larger  branches  usually 
twice-divided.  At  maturity  the  fruiting  leaves  have  a  continuous 
edgin^  of  spore  cases,  which  shed  the  üght-brown  spores  in  great 
quantities. 

In  the  Eastern  States  bracken  is  distributed  somewhat  more  gen- 
crally  than  hay-scented  fern,  not  being  confined  so  exclusively  to  the 
hill  and  moimtain  country.  ¥rom  its  habit  of  being  widely  creep- 
ing, bracken  does  not  OCCUT  in  dense  well-defined  patehes,  like  the 
hay-scented  fern. 

METHODS  OF  ERADICATION 

As  the  grazing  of  livestock  is  a  prominent  feature  in  the  farniing 
of  the  eastern  región  in  which  ferns  are  weeds  and  as  the  área  of 
available  pasturage  has  been  curtailed  by  the  presenre  of  the  ferns, 
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these  weeds  are  looked  upon  as  a  serious  pest.  Moreover,  since  these 
lands  for  the  most  part  are  so  steep  and  rocky  as  to  prohibit  culti- 
vation  and  since  ferns,  unlike  many  other  pasture  weeds,  cannot  be 
reduced  in  number  by  increasing  the  vigor  and  thickening  the  stand 
of  the  pasture  grasses,  a  real  problcm  in  weed  control  is  presen ted. 
The  metliods  that  have  been  adopte<l  for  eradicating  ferns  are 


Fiuukb  2. — A  pasture  111  suutbern  New  York  with  a  cbaracleristic  ^rowth  of  bay-sceuted  fern. 


cutting  or  mowing,  burning,  salting  livestock,  cultivation,  and 
spraying. 

CUTTING  OR  MOWING 

In  1557  Tilomas  Tusser  wrotc  his  Five  Hundred  Pointcs  of  Good 
Husbantlrie,  in  which  he  said: 

In  June  and  in  August,  as  well  doth  appeere, 
Is  best  to  niowe  Hrakes  of  all  times  of  the  Yerre. 

Experience  has  shown  that  this  oíd  precept  still  holds  good  and 
that  mowing  twice  a  year  is  still  a  good  practice. 

lt  is  best  to  make  the  cuttings  just  previous  to  the  time  whcn  the 
ferns  mature  their  spores  (fig.  4).  This  not  oidy  prevents  propagation 
by  means  of  spores  but  greatly  weakens  the  rootstocks,  which  are  at 
their  most  susceptible  stage  just  previous  to  sporing.  Where  the 
spores  mature  during  the  latter  parí  of  June,  the  proper  timo  to  make 
the  first  cutting  is  about  the  middle  of  that  month.  New  leaves 
spring  up  inmiediately,  so  that  one  more  cutting  must  be  made  that 
season  to  prevent  sporing.  This  second  cutting  should  be  made 
about  the  middle  of  August.  lt  is  highly  important  to  observe  the 
precaution  that  if  either  of  the  cuttings  is  put  off  un  til  after  the  spores 
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mature,  the  plants  should  not  be  disturbed  during  the  remainder 
of  thatseason,  since  mowing  the  ferns  after  the  spores  ripen  seems 
to  scattcr  the  spores  a  great  deal  more  than  leaving  the  plants 
undisturbed. 

Cutting  must  usually  be  done  by  hand  (fig.  5),  as  the  land  is  usually 
too  rough  to  admit  of  the  use  of  a  mower.  In  a  pasture  with  an  a  ver- 
age  quantity  of  fern,  one  man  with  a  scythe  can  cover  about  2%  acres 
in  a  day.    The  leafstalks  are  tender  and  are  easily  cut  with  a  scythe. 

The  writer  has  found  a  number  of 
farmersin  the  mountain-pasture  dis- 
trict  of  North  Carolina  who  ha  ve 
successfidly  used  this  method  of 
eradicating  ferns.  The  plan  seems 
to  be  generally  accepted  as  the  best 
in  that  región. 

Cutting  ordinarily  is  a  cheaper 
method  of  handlihg  ferns  than 
spraying.  With  ferns  at  an  av- 
erage  degree  of  thickness  in  a  pas- 
ture a  man  ought  to  cover  about  2J4 
acres  a  day.  With  labor  at  $3  a  day 
the  cost  of  cutting  fernis  about  $1.20 
an  acre  each  cutting,  as  compared 
with  spraying  with  salt,  which  costs 
about  $2.50,  or  spraying  with  so- 
dium  chlorate,  which  costs  about  $6. 
A  further  a d  van  t age  ol  cutting  is 
that  it  is  less  complicated  than  spray- 
ing and  requires  only  the  use  of  a 
tool  with  which  all  farmers  are  thor- 
oughlv  familiar. 

Still  another  advantage  is  that 
seeding  to  grass  and  clover  can  be 
made  as  soon  after  the  first  cut- 
ting as  is  desired.  After  the  orig- 
inal stand  of  ferns  is  cut  down, 
the  subsequent  growth  is  seldom  so 
thick  as  to  prevent  young  grass 
working  in.  The  seeding  can  be 
done  the  same  year  that  the  w*ork  of 
eradication  is  started,  so  that  by  the  following  year  a  good  growth  of 
young  grass  and  clover  may  be  expected,  which  in  itself  con  tribu  tes  to 
the  reduction  of  the  number  of  ferns. 

BURNING 

Burning  tho  fern  patches  after  cutting  serves  as  a  further  check 
to  the  pest.  After  the  mowed  fern  lea  ves  ha  ve  become  dry,  fire  is 
started  on  the  windward  side  of  the  patch.  Not  all  patches  will  burn 
completely,  as  there  are  varying  quantities  of  combustible  material 
in  the  áreas.  Where  a  fierce  fire  has  passed  over  a  patch  the  fern 
rootstocks  are  injured  to  a  considerable  extent,  and  the  subsequent 
growth  of  young  shoots  is  usually  not  as  vigorous  as  when  the  patches 
ha  ve  not  been  burned.  The  burning  should  be  done,  of  course,  before 
grass  and  clover  are  sown. 
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SALTING  LIVESTOCK 

\Vhere  ferns  occupy  very  small  arcas  on  a  íarm  certa in  methods 
may  be  used  that  would  not  be  economical  on  a  t lucid v  infested  piece 
of  land.  One  of  these  methods  is  salting  livestock  in  the  fcrn  patches. 
Dry  salt  is  scattered  on  the  plants  when  they  are  moist  with  rain  or 
(lew.  The  stock  eat  and  trample  the  plants  in  their  eíTort  to  get  the 
salt.  Since  the  saltings  must  be  rather  frequent,  the  áreas  treated 
should  be  those  that  are  easily  accessible. 


CULTIVATION 

There  is  no  doubt  that  cultivation  destroys  fcrns.  The  difíiculty 
is  that  the  steep  and  rocky  character  of  the  fcrn-infcsted  land  does 


Ftgck  4. — Utner.il  view  1:1  soulhern  New  York,  shuwing  land  in  ;he  íi>regruuml  oti  wbich  buy-steutc<l 

íerna  h.tve  l*evn  eradícated  by  cuttinR. 


not  perniit  effective  cultivation  exccpt  on  Limited  áreas.  Cultivation 
has  Deen  tried  ^ith  indiíTerent  success.  When  a  piece  of  pasture  was 
plowed  and  put  into  small  grain,  and  then  sccdcd  to  grass,  tlie  fern 
worked  in  again,  so  that  it  became  as  thick  as  formerly.  Anothcr 
piece  of  pasture  land  was  well  cultivated  in  potatoes  and  aftcrward 
seeded  to  grass.  In  this  piece  the  fern  was  slower  in  working  back, 
but  later  a  fairly  good  stand  of  the  weed  was  found.  If  the  cultiva- 
tion could  ha  ve  been  continued  for  several  years,  pcnnanent  eradi- 
cation  of  the  fern  might  ha  ve  been  expected,  but  the  character  of  the 
land  prevented  this  treatment. 

SPRAYING 

Of  the  common  weed-killing  chemicals,  sidt  is  the  bcst  with  which 
to  make  a  solution  to  spray  ferns  (fig.  6).    Iron  sulpliate  provecí 
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Fir.URB  5.— CuttinK  ferns  with  a  scythe  on  a  hiH«lde. 


Figure  6.—  Fieids  in  soutbeafltern  New  York  where  tho  e\|wrimenUi  ia  fern  erad  icat  ion  vw  carried  on. 
In  the  immediate  íoreground  is  the  ploc  sprayed  with  salt  solution,  whh-h  destroyed  Dearly  all  the  ferns 
in  one  se.v*>n- 
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ineffective.  Arsenite  of  soda  was  effective,  but  its  use  involves 
considerable  risk,  as  it  is  poisonous  to  man  and  animáis;  furthermore, 
it  is  rather  difficult  to  obtain  except  in  the  largor  centers.  Sodium 
chlorate,  a  chemical  widely  used  of  late  years  for  destroying  weeds,  is 
more  powerfid  than  salt,  but  its  use  is  attended  with  considerable 
risk  from  fire  and  some  risk  of  poisoning  livestock.  It  is  more  than 
twice  as  expensive  as  salt.  Salt  is  verv  effective,  is  easily  o  b  taina  ble, 
and  probably  exerts  an  after  effect  favorable  to  grass.  As  salt  is 
also  relisbed  by  livestock,  treating  ferns  with  it  in  pastures  to  which 
stock  ha  ve  access  gives  addcd  assurance  of  the  ferns  being  destroyed. 

The  quantity  oí  salt  required  per  acre  depends  on  the  thickness 
of  the  ferns.  Two  hundred  pounds  to  the  acre  is  usually  ampie. 
Salt  should  be  used  in  an  almost  saturated  solution;  that  is,  1  pound 
to  about  1  %  quarts  of  water. 

The  cost  of  spraying  vanes  under  different  conditions.  The 
difficulty  of  hauling  water  up  steep  slopes  is  sometimes  so  great  as 
to  make  spraying  almost  prohibitiva.  After  the  materials  are  hauled 
to  the  fíela,  the  work  of  spraying  proceeds  f áster  than  cutting.  With 
ferns  of  an  average  degree  of  thickness,  a  man  with  a  knapsack  sprayer 
ought  to  cover  about  5  acres  a  day.  Assuming  that  200  pounds  of 
salt  costing  1  cent  a  pound  is  used  per  acre  and  that  5  acres  are 
covered  in  a  day  with  labor  worth  $3,  the  cost  of  spraying  with  salt  is 
$2.60  per  acre  for  each  application,  not  including  the  cost  of  hauling 
the  materials.  As  the  first  spraying  is  the  most  expensive  in  labor 
and  materials,  this  treatment  may  cost  a  little  more  than  the  amount 
mentioned,  while  the  subsequent  treatments  will  probably  cost  less. 

One  disadvantage  of  spraying  is  that  it  is  a  detnment  to  the 
jrrowth  of  young  clover.  This  means  that  the  measures  for  encourag- 
mg  the  clover  to  work  into  the  patches  occupied  by  fern  should  be 
deferred  until  after  the  last  spraying  has  been  made.  It  is  probable 
that  the  spray  does  not  injure  young  grass  to  any  great  extent. 

An  advantage  of  spraving  is  that  it  may  be  employed  in  situations 
that  are  too  stony  for  the  effective  use  oí  the  scythe  (fig.  7).  There 
are  also  certain  other  situations  where  large  spraying  outfíts  may  be 
satisfactorily  used.  Spraying  with  a  barrel  pump  on  a  low  wagón 
can  sometimes  be  done  more  cheaply  than  with  a  knapsack  outfit. 

NUMBER  OF  TREATMENTS  NECESSARY 

Two  treatments  a  year,  either  spraying  or  cutting,  seem  to  be 
about  as  effective  as  four  and  are  to  be  recoinmended.  Undoubtedly 
the  best  time  to  treat  the  ferns  is  just  previous  to  sporing,  or  about 
the  middle  of  June  and  the  middle  of  August. 

HOW  LONG  SHOULD  ERADICATION  MEASURES  BE  CONTINUED? 

It  probably  is  not  practicable  to  eradicate  ferns  absolutely.  After 
they  have  been  reduced  to  a  minimum  the  specific  methods  of  de- 
struetion  may  be  discontinued,  at  least  until  the  weeds  again  become 
troublesome.  The  reduction  of  the  number  of  ferns  will  give  the 
grass  and  clover  ampie  opportunity  to  work  in,  and  this  in  itself 
will  tend  to  hold  the  ferns  in  check. 
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GETTING  A  STAND  OF  GRASS  ON  THE  FERN  PATCHES 

After  the  ferns  have  been  groatly  redueed  or  entircly  eradicated, 
grass  is  vcry  slow  in  working  into  the  patchos  unless  certain  meas- 
ures  are  adopted.  Of  these  measures,  seattering  grass  and  clover 
seed  over  the  patches  is  the  most  important.    The  stand  is  better  and 


Fioitrc  7.— Víew  of  a  pasture  fruía  which  ferns  have  been  eradicated,  except  amonte  rcks  and  cluse  lo  t  I  < 
stone  fence,  by  cuttinK.  This  pasture  presenta  conditions  under  which  spraying  with  a  salt  sotution 
muy  be  the  best  meth(*d  of  eradication. 


the  growth  more  vigorous,  espeeially  in  the  ease  of  elover,  if  lime 
and  fertilizer  are  applied  in  addition  to  the  seed. 

Seed  may  be  sown  in  either  early  spring  or  late  summer.  In  these 
tests  the  seed  was  applied  at  the  latter  period,  that  is,  during  August. 
with  excellent  results.  If  the  seeding  be  done  at  this  time  the  youn^r 
grass  seedlingsare  injured  less,  probably  beeause  of  theshading  efTect 
of  the  ferns  toan  if  the  seeding  were  done  in  early  spring. 
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INTRODUCTION. 

The  Oflico  of  Ceroal  Investigations  of  tho  Department  of  Agricul- 
turo  inaugurated  vario  ty  tests  of  rices  in  the  vicinity  of  Biggs,  Cal., 
in  the  spring  of  1909.  Theso  tests  were  continued  in  this  locality 
during  the  season  of  1910-11,  and  during  the  same  period  similar 
tests  were  made  of  a  smaller  number  of  varieties  at  several  places 
in  the  Sacramento  and  San  Joaquin  Valleys.  Theso  plantings 
furnished  somo  valuable  data  on  the  commercial  possibilities  of  rice 
culture  in  California  and  were  largely  responsible  for  the  beginning 
of  the  industry. 

Theso  resulta  were  obtained  in  cooperation  with  ranchera,  but  in 
order  that  these  studies  might  be  enlarged  and  condueted  under  con- 
ditions  more  favorable  for  experimental  work,  the  Biggs  Rice  Field 

Note— This  buhVtin  wfll  be  of  interest  to  the  rice  growers  of  California. 
30W-DU11.  68S-15  1 
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Station  (fig.  1)  was  established  in  1912  through  cooperation  with  the 
Sacramento  Valley  Grain  Association,  an  organization  composed  of 
ranchéis.  Tho  station  farni,  consisting  of  57  acres,  is  located  4  miles 
northwest  of  Biggs  and  is  irrigated  by  gravity  from  tho  Feathor  Rivcr 
through  a  ean«l  systom  operated  by  the  Sutter-Butte  Canal  Co.  Its 
soil  is  black  adobe,  wliich  is  representative  of  a  considerable  acreage 
of  land  in  tho  Sacramento  Valley  upon  which  rico  has  been  produced 
commercially  for  tho  last  three  years. 

Tho  first  commercial  crop  of  rice  in  California  was  grown  in  1912 
on  adobe  soil  in  the  Sacramento  Valley  near  Biggs.  Tho  profits 
from  tliis  crop  of  1,400  acres  wero  large.  The  wide  publicity  that 
was  given  to  tho  possibilities  of  rico  culture  on  this  adobo  soil  ro- 
sultcd  in  tho  sowing  of  6,000  acres  in  1913.  Tho  greater  part  of  this 
acrcago  was  in  Butto  County,  though  there  wero  several  small  plant- 


Fig.  I.— BnQdinga  at  the  BigRs  Ric«  Fíeld  Station. 


ings  in  tho  San  «Joaquín  Valley.  Tho  averago  yield  of  3,200  pounds 
of  grain  per  aero  wlúch  was  produced  by  the  1913  crop  gave  so  great 
an  Ímpetus  to  tho  industry  that  in  1914  the  área  sown  in  rico  was 
increased  to  16,000  acres,  adding  over  $800,000  to  tho  agricultural 
wealth  of  the  State. 

Tho  recommendations  in  this  bulletin  aro  based  upon  the  results 
obtained  at  the  Biggs  Rico  Field  Station  and  a  study  of  the  condi- 
tions  under  which  rice  luis  been  grown  in  California. 

GENERAL  REQUIREMENTS  OF  THE  CROP. 

Irrigation  is  an  importan t  featuro  in  the  culture  of  rice.  Water 
must  1)0  applied  continuously  and  at  a  unifonn  depth  for  many  days. 
To  meet  theso  requirements  tho  land  which  is  sclected  for  this  crop 
should  be  level  and  underlain  by  a  subsoil  that  is  impervious  to  water. 
It  is  lcss  exponsive  to  prepare  a  level  tract  for  irrigation  than  a  rolling 
one,  and  tho  cost  of  maintenanco  is  also  less,  becauso  there  aro  fewer 
levees.  The  impervious  stratum  of  soil  should  he  near  the  surface,  for 
a  deep  soil  requires  moro  water  and  more  time  for  its  submergence 
than  a  shallow  one. 
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Good  drainage  is  necessary  to  get  the  land  in  condition  quickly  for 
harvcsting  and  to  prevent  water-logging,  a  condition  which  unques- 
tionably  affects  the  yield.  Clay  soils,  when  easily  drained  and  not 
too  deficiont  in  organic  matter  seem  well  suited  to  the  production  of 
rice.  Loamy  and  even  sandy  soils  product  good  crops  of  rice  under 
ideal  conditions  of  irrigation  and  drainage. 

AREA  WHERE  RICE  IS  GROWN. 

The  rice  acreage  in  California  in  1914  was  distribu ted  by  countics 
asfollows  (fig.  2):  Butte,  11,750;  Colusa,  3,000;  Glenn,  120;  Yuba, 
600;  Yolo,  80;  Placer, 
120:  Merced,  150: 
King,80;  Kern,  100. 

The  production  of 
rice  in  1914  was  con- 
fined  to  the  Sacramento 
and  San  Joaquín  val- 
ley  s,  tho  northern  and 
southeni  sections  of  a 
continuous  valley  of 
more  than  400  miles 
in  length  and  from 
20  to  60  miles  in 
width  that  occupies  the 
north-central  portion 
of  the  State.  To  the 
east  of  tlús  great  valley 
lie  the  foothills  and  tho 
forested  slopes  of  tho 
Sierra  Nevada  Moun- 
tains.   Many  perennial 

Streams    floW  into    the    F,°-  ^-Outli,^  map  of  California,  «howing  by  clrclcs  the  loca- 

tion  and  arreage  plante»!  to  rice  in  19U. 

valley  from  this  región 

of  heavy  precipitation.  The  western  wall  of  this  valley  is  formed 
by  the  Coast  Rango.  No  perennial  streams  having  tlieir  source  in 
these  mountains  reach  the  floor  of  the  valley. 


The  prevailing  climatic  conditions  of  this  great  central  valley  are 
modérate  rainfall,  hot  summers,  mild  winters,  low  humidity,  and 
light  wind  movement.  The  región  is  somiarid.  It  seldom  rains  dur- 
ing  the  summer  months,  tho  rains  occurring  usually  from  October  to 
May.  These  limits,  however,  are  subject  to  considerable  variation. 
The  average  annual  rainfall  rangos  from  24  inches  at  Red  Bluff  to  5 
inches  at  Bakersfield. 
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Tlio  moan  aun  nal  temperatura  rangos  from  60°  to  65°  F.  The 
highost  temperaturas  oceur  in  tho  months  of  July  and  August,  rang- 
ing  from  105°  to  115°  F.  During  tho  hot  months  thero  is  often  a 
daily  variation  of  40°,  resulting  in  rather  cool  nights.  In  tho  winter 
mínimum  temperaturas  of  less  than  25°  F.  are  seldom  recorded.  Tlie 
usual  minimum  is  about  28°  F.  Frosts  frequently  oceur  in  Decemher 
and  January. 

In  tho  Sacramento  Valley  tho  provailing  wind  during  thespring  and 
autumn  montlis  is  often  brisk.  Hot,  dry  winds  from  tho  north  some- 
timos oceur  during  tho  hot  summer  montlis.  In  their  extreme  form 
thcy  are  known  as  "northers."  Wlicn  thcy  continuo  for  several  days 
they  often  do  considerable  d amago  to  rico,  ospocially  if  they  oceur 
while  tho  crop  is  in  ílowcr. 

soils. 

The  larger  part  of  tho  rice  crop  in  California  is  on  black  adobe  soil. 
Tliis  soil  contains  approximately  50  per  cent  of  clay.  In  structuro  it 
is  very  cióse  and  compact.  It  is  exceedingly  tcnacious  and  puttylikc 
when  wet.  During  tho  dry  soason  it  breaks  at  tho  surfaco  into  blocks 
separated  by  doep  cracks.  After  long  exposuro  to  tho  air  these  blocks 
divido  and  subdivido  by  smaller  cracks  until  tho  surf ace  of  tho  soil  may 
becomo  a  loóse,  shallow  mass  of  small  piceos  tho  sizc  of  peas.  The 
subsoil,  which  lies  at  a  depth  of  approximately  3  foet,  is  gray  in  color 
and  is  rather  impervious  to  water.  Thero  are  approximately  200,000 
acres  of  this  soil  in  tho  Sacramento  Valley  that  may  be  used  for  the 
culture  of  rice. 

Tho  Sacramento  silt  loam,  a  light-brown  soil  which  oceupics  a 
largo  arca  in  the  eastorn  part  of  Colusa  County,  seems  well  adapted 
to  rice.  It  is  of  alluvial  origin  and  varíes  in  depth  from  18  inches 
to  6  foet.  In  texture  and  structuro  it  is  variable,  but,  as  a  rule,  it 
can  be  easily  cultivatod.  The  heavier  type  of  this  soil  has  a  tend- 
eney  to  form  hard  clods,  which  are  somewhat  difficult  to  reduce. 

Average  yields  of  rice  havo  been  obtained  on  tho  Willows  clay. 
This  is  an  indefinito  type  of  soil  that  oceurs  in  largo  áreas  on  the 
nearly  level  plains  south  and  southeast  of  Willows.  It  has  a  depth 
of  approximately  6  feet.  This  soil  is  of  a  reddish  and  yellowish 
brown  clay  that  is  compact,  tcnacious,  and  impervious.  It  puddles 
badly  when  wet  and  bakes  upon  exposuro  to  tho  sun.  On  account 
of  its  texture  this  soil  is  not  easy  to  cultívate.  It  contains  from 
0.04  to  1.2  per  cent  of  alkali. 

Rice  has  been  siiecessfully  grown  on  the  Alamo  day-loam  adobe. 
This  soil  varios  in  (olor  from  dark  gray  to  blaek  and  in  doptli  from 
1  to  5  foet.  It  is  both  sodimentary  and  alluvial  in  forma tion  and 
lies  upon  a  red  hardpan.  It  oceupies  an  área  that  is  subject  to 
overílow  during  tho  rainy  season. 
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Other  types  oí  clay  soiLs  in  these  two  valleys  havo  been  used  for 
rice  with  succcss.  Avcrage  yiclda  havo  been  obtained  on  sonie 
whcro  the  surface  of  the  soil  gave  indications  of  a  high  alkali  content. 
These  salts  may  bo  present  in  a  relatively  small  quantity  near  the 
immedia  te  surface,  and  can  thereforc  be  easily  removed  by  the 
irrigation  water,  which  may  indicate  that  with  thorough  drainage 
and  an  ampie  supply  of  water  for  irrigation  rice  may  be  profitably 
used  to  reclaim  these  alkali  lands.  Rice  is  apparently  more  resist- 
ant  to  alkali  salts  than  other  coreáis. 

Table  I  shows  the  yields  and  acreage  of  eommereial  rico  in  Cali- 
fornia in  1913  and  1914. 

Lato  seeding  and  watering  and  barnyard  grass  aro  mainly  respon- 
sible  for  the  failuros  and  low  yields. 

Table  I      Yield»  and  acreage  of  eommereial  rice  in  California  in  1913  and  1914. 
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PREPARATION  OF  THE  SEED  BED. 

When  not  contrarv  to  good  farm  management,  and  when  the 
naturo  of  the  soil  will  permit,  plowing  shonld  be  done  in  the  late 
autumn.  There  should  be  good  drainage,  so  that  the  winter  rains 
may  wash  out  the  alkali  which  may  ha  ve  accumulated  in  the  surface 
soil.  Deep  plowing  should  be  practiced.  Tho  action  of  tho  water 
during  this  pcriod  will  havo  the  effoct  of  reducing  tho  clods,  which 
will  lessen  tho  amount  of  disking  and  harrowing  necessarv  for  pre- 
paring  a  good  seed  bod  the  following  spring. 

If  plowing  is  post poned  until  spring,  tho  land  should  not  be  left 
in  furrows,  but  should  bo  diskod  and  harrowed  at  onco  and  not 
allowed  to  dry  out  befo  re  sowing.  Tho  vigorous  growth  of  the 
young  plants,  as  weli  as  high  germination,  is  dopendent  upon  how 
well  the  soil  has  been  prepared  for  seeding. 

PREPARATION  OF  THE  SEED. 

The  seed  should  not  bo  sown  until  it  has  been  carcfully  f anned  and 
screened.  The  fanning  mili  is  usually  used  for  this  work.  It  grades 
the  seed  and  removes  the  light  grains,  trash,  and  most  of  the  weed 
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seeds.  A  poor  stand  and  reduced  yields  are  generally  obtained  when 
ungraded  seed  is  sown.  The  use  of  cleaned  seed  is  one  method  by 
which  weeds  may  be  controlled  in  a  rice  field. 

Unless  the  crop  is  properly  shocked,  the  germinating  power  of  the 
seed  may  be  greatly  injured  during  a  wet  harvest.  A  germination 
test  should  always  be  made  of  seed  that  has  been  exposed  to  unf  avor- 
able  conditions.  At  least  three  lote  of  100  grains  each  should  be 
taken  for  this  test  from  a  composite  sample  of  the  seed  to  be  sown. 
Each  lot  should  be  placed  separately  between  blotters  or  Cantón 
flannel,  which  must  be  kept  moist  and  at  a  temperature  of  approxi- 
mately  70°  F.  Within  a  week  each  lot  should  be  examined  and  the 
number  of  seeds  with  strong  sprouts  counted. 

It  is  more  economical  not  to  sow  seed  of  low  vitality,  but,  if  used, 
the  rate  of  secding  per  acre  should  be  higher  than  that  commonly 
recommended  for  the  variety. 

MANNER  OF  SEEDING. 

In  sowing  rice,  the  seed  should  be  distributed  evenly  and  covered 
uniformly.  These  resulta  are  more  easily  obtained  by  drilling  the 
seed  than  by  broadcasting  it.  When  drilled,  less  seed  is  required 
and,  as  a  rule,  a  more  uniform  stand  is  secured.  Any  one  of  the 
ordinary  forms  of  drill  may  be  used  if  the  seed  bed  is  in  good  tilth. 

DEPTH  OF  SEEDING. 

Rice  should  be  sown  under  ordinary  conditions  at  a  depth  not 
exceeding  2  inches,  but  a  greater  depth  may  be  required  on  a  cloddy 
field,  in  ordcr  to  cover  the  seed  well.  With  proper  moisture  conditions 
a  les3  depth  is  desirable  on  a  weil-prepared  seed  bed.  If  irrigation  is 
necessary  to  germinate  the  seed,  and  in  most  cases  it  will  be,  the 
seeding  should  not  be  too  shallow,  or  the  water  may  float  and  scatter 
the  seed. 

RATE  OF  SEEDING. 

The  quantity  of  seed  that  should  be  sown  will  vary  with  the  variety 
of  rice,  the  vitality  of  the  seed,  the  fertility  of  the  soil,  the  character 
of  the  seed  bed,  and  the  method  of  seeding.  Under  ordinary  con- 
ditions on  black  adobe  soil  90  pounds  of  seed  to  the  acre  are  sufficient 
for  the  Wataribune  variety.  The  long-grain  varieties,  which  usually 
do  not  tiller  as  frecly  as  the  short-grain  ones  (of  which  Wataribune 
is  a  type),  should  be  sown  in  excess  of  the  rate  recommended  for  the 
latter. 

Thin  seeding  may  induce  excessive  tillering,  which  will  invariably 
result  in  irregular  ripening  and  low  yields.  On  a  good  seed  bed  less 
seed  will  be  required  than  will  be  necessary  to  secure  an  average 
stand  on  a  poorly  prepared  one.  If  weedy  land  is  used,  the  rate  of 
seeding  should  be  greatly  increased.  It  is  always  necessary  to  use 
more  seed  in  broadcasting  than  in  drilling. 
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TIME  OF  SEEDING. 

In  California  it  requircs  approximately  six  months  to  mature  a 
crop  of  Wataribune  rice.  Until  other  varietios  can  be  obtained  that 
will  mature  in  less  time,  early  planting  should  be  practiced.  The 
crop  should  be  planted  so  that  it  may  be  harvested  before  the 
autumnal  rains  begin.  If  planted  at  an  early  date,  the  crop  will 
flower  under  normal  conditions  during  the  period  of  high  tempera- 
tures,  with  a  resulting  increase  in  yield  and  improvement  in  quality. 
The  risk  of  losses  from  wet  weather  increases  as  the  harvest  period 
becomes  later.  In  a  date-of-seeding  test  at  the  Biggs  Rice  Field 
Station,  in  which  rice  was  sown  every  15  days  from  April  1  to  May  15, 
inclusive,  the  early  seeding  invariably  gave  the  largest  yields.  The 
yields  decreased  from  400  to  500  pounds  per  acre  with  each  successive 
later  planting.  The  same  proportional  decrease  was  noted  on  the 
conmiercial  plantings  in  the  vicinity  of  Biggs.  April  1  is  reconi- 
mended  as  the  approximato  date  for  sowing  rico  in  California.  It  is 
never  safe  to  seed  Wataribune  rice  after  May  1. 

IRRIGATION. 

The  water  that  is  used  for  the  irrigation  of  rice  in  the  Sacramento 
Valley  is  obtained  by  gravity,  mainly  from  the  Sacramento  and 
Feather  Rivers.  In  the  San  Joaquin  Valley  the  water  is  supplied  by 
small  streams  and  deep  and  flowing  wells. 

Because  continuous  submergence  at  a  uniform  depth  is  necessary 
for  the  growth  of  rice,  only  level  land  with  a  good  slope  for  drainage 
should  be  sclected  for  this  crop.  The  field  should  be  inclosod  by 
strong  embankments  and  so  subdivided  that  each  subfield  shall  havo 
a  surface  level  enough  to  hold  the  irrigation  water  at  the  required 
depth. 

These  conditions  can  be  obtained  by  constructing  field  levees  on 
contour  lines  at  distances  which,  during  submergence,  will  hold  water 
at  an  average  depth  of  5  or  6  inches.  These  levees  should  be  just 
high  enough  to  prevent  the  water  from  ovcrflowing  into  the  subfields 
below  and  so  broad  that  all  kinds  of  machinery  used  in  the  cultiva- 
tion  of  rice  may  pass  over  them  easily  without  damaging  them.  Such 
levees  will  be  low  and  very  broad.  They  should  be  planted  to  rice. 
If  this  is  done  the  cultivated  área  is  increased  and  no  uncultivated 
strips  of  land  are  left  in  the  field  for  the  growth  of  woeds.  Tho 
growth  of  rice  upon  the  field  levees  may  not  be  equal  in  every  respect 
to  the  main  crop,  but  the  resulta  that  will  be  obtained  in  the  control 
of  weeds  alone  will  justify  the  practico. 

The  levees  should  be  permanent  and  accurately  located.  For  this 
work  a  competent  civil  engineer  should  be  employed.  The  location 
of  contour  lines,  the  con9truction  of  levees,  and  the  leveling  should 


8 


FARMERS*  BUIXETIN  f>H8. 


cost  about  $9  per  acre  for  pcrmanent  wide  levees  und  approximately 
S2.60  for  temporary  levees. 

The  successful  growth  of  this  crop  often  depends  upon  the  avail- 
ability  of  water  at  the  time  of  planting.  While  it  may  not  always  be 
necessary  to  apply  water  for  the  germination  of  the  seed,  it  is  no  ver 
safe  in  this  section  to  seed  the  crop  without  having  a  good  supply  of 
available  water. 

If  the  water  supply  is  to  be  developed  from  wells,  the  digging  of 
the  wells  should  precede  the  planting.  Wliere  this  has  not  been 
done,  hcavy  losses  ha  ve  resulted.  The  acreago  to  be  watered  from  a 
well  should  never  overtax  the  supply.  Until  more  is  known  about 
the  underground  wators  of  these  two  valleys,  wells  should  not  be 
depended  upon  as  the  only  source  of  water  for  rice,  except  in  the 
artesian  distriets. 

On  typical  adobe  soil,  and  probably  on  all  of  the  clay  soils  upon 
which  rice  may  be  grown,  it  may  be  necessary  to  apply  water  to  ger- 
minato  the  seed.  A  seed  bed  on  these  soils  loses  its  moisture  very 
quickly.  Under  normal  weather  conditions  a  good  seed  bed  on  soils 
of  lighter  texture  may  not  require  the  application  of  water  for  germi- 
nation. Such  soils,  if  well  drained,  would  probably  permit  very  early 
planting,  which,  in  California,  will  always  be  an  advantage. 

Great  care  should  be  taken  in  irrigating  to  obtain  gernünation. 
Soil  and  atmospheric  temperatures  are  usually  low  at  this  season  of 
the  year,  and  if  the  water  is  left  on  the  land  too  long  the  seed  is  likely 
to  rot.  Before  the  plants  come  up,  water  should  not  be  allowed  to 
remain  on  the  land  longer  than  24  to  48  hours  after  each  irrigation. 
After  planting,  the  soil  should  never  be  allowed  to  dry  out.  This  will 
require  frequent  irrigation,  and  a  supply  of  water  should  always  be 
available  and  abundant  enough  to  mcet  general  requirements. 

Tests  at  the  Biggs  Rice  Field  Station  indícate  that  the  land  should 
be  submerged  for  approximately  30  days  after  tlie  plants  have  come 
up  and  that  the  best  depth  of  water  is  from  5  to  6  inches.  This 
deptli  should  be  maiutained  until  the  heads  (botanically  ealled 
paniclcs)  are  well  turned  down,  when  the  fields  should  be  rapidlv 
drained. 

Paying  crops  of  rice  can  not  be  produced  without  submerging  the 
land  continuously  for  a  period  of  several  months.  The  growing  of 
rice  on  soil  that  is  merely  kept  nioist  and  not  submerged  should  not 
be  considered  seriously. 

The  amount  of  water  required  to  make  a  good  crop  of  rice  will 
depend  largely  upon  how  well  the  outside  levees  have  been  constructed 
and  what  quantity  of  water  is  allowed  to  flow  through  the  field. 
Poorly  constructed  outside  levees  are  responsible  for  the  loss  of  much 
water  by  seepage.    The  loss  is  further  increased  by  allowing  too 
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much  water  to  flow  through  tho  íields  in  an  ofTort  to  keop  tho  fiold 
water  fresh. 

The  levees  that  inclose  the  field  should  he  firm  and  compaot.  If 
they  are  next  to  a  field  that  is  not  under  irrigation,  they  should  he 
vcry  hroad.  Seepago  is  grcater  through  lovees  that  are  eonstrueted 
of  hlaek  adohe  soil  than  through  levees  that  are  mude  of  other  typos 
of  clay. 

After  a  field  has  been  suhmerged,  no  more  water  should  be  ad- 
raitted  than  is  needed  to  maintain  the  required  depth.  This  will  he 
nither  small  if  there  is  no  loss  through  seepage.  The  overflow  of 
water  should  he  no  more  than  a  mere  film.  From  many  íields  it  is 
often  several  inches.  This  is  an  ex  Ira  vagan  t  use  of  water  and 
should  not  be  praeticed.  The  field  water  will  not  beeome  st aguan t 
if  freshened  only  once  in  10  days. 

Too  much  attention  can  not  be  given  to  levees  and  to  the  delivery 
and  discharge  of  water.  Paymont  for  water  should  be  based  upon 
the  volume  delivered.  Upon  this  basis  it  would  be  more»  eeonom- 
ieally  usod,  other  conditions  being  cqual,  than  could  reasonnbly  be 
expected  when  sold  on  a  fíat  charge  per  acre. 

On  commercial  fields  of  rice  where  the  water  was  accurately  mcas- 
ured  during  the»  last  season  in  cooperation  with  tlie  office  of  irrigation 
investigations  of  this  department,  tho  amount  used  on  adobe  soil 
in  the  vicinity  of  Biggs  varied  from  4.6.">  to  <S  acrí»-fe<»t.  This  rango 
is  too  great,  but  more  data  must  be  obtained  befo  re  definite  state- 
ments  can  be  made  regarding  the  quantity  of  water  that  may  be 
necessary  to  produce  a  crop  of  rice  under  California  conditions. 

One  40-acre  field  which  produced  a  yield  <»f  fi.OOO  jxumds  of  grain 
per  acre  received  4.65  acre-feet  of  water.  This  field  liad  well- 
constructed  levees  and  was  carefully  wat*»red.  The»  other  íields  did 
not  have  the  levees  so  well  eonstrueted  and  were  not  so  carefully 
watered.  It  is  safe  to  conclude  that  faulty  levees  cause  the  loss  of 
much  water  and  that  a  waste  of  water  can  be  prevented  by  giving 
daily  attention  to  the  manner  of  its  application. 

DRAINAGE. 

A  field  of  ripe  rice  should  be  rapidly  drained.  This  is  vcry  neces- 
sary in  order  to  harvest  the  crop  at  the  lcast  expense  of  time  and 
labor  and  to  prevent  the  loss  of  grain.  Even  with  incr<»ase»d  powcr 
a  self-binder  can  not  do  efficient  work  on  wet  ground.  Boggy  íields 
will  delay  harvesting,  and  this  delay  will  invariably  result  in  reduced 
yields  from  the  shattering  of  the  grain. 

It  is  just  as  important  to  próvido  means  for  the  removal  of  irriga- 
tion water  from  a  fiold  of  ripo  rice  as  it  is  to  próvido  means  for 
supplying  water  to  the  growing  crop.  This  is  not  appreciated  as  it 
3009o— Bull.  68H— 15  2 
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should  be.  Therc  are  difhculties,  it  is  true,  but  these  can  be  over- 
eóme. It  is  an  engineering  problem,  requiring  comniunity  coopera- 
tion,  and  can  be  readily  solved  by  the  creation  of  drainage  distriets. 

The  natural  drainage  facilities  of  the  level  land  upon  which  rice  is 
grown  are  always  overtaxed.  It  is  often  the  case  that  little  or  no 
field  drainage  can  be  had  until  outlets  ha  ve  been  made,  and  the 
succoss  of  these  depends  upon  their  connections  with  watercourses  of 
sufficicnt  capacity.  Poor  drainage,  or  the  lack  of  drainage,  results  in 
underproduction  through  the  waterlogging  of  the  land  and  the  aecu- 
mulation  in  the  surface  soil  of  harmfui  salts,  commonl}'  called  alkali. 

After  their  eonstruction,  drainage  ditches  need  constant  attention. 
They  must  be  kept  free  from  all  kinds  of  obstructions,  cspecially 
weeds,  which  grow  luxuriantly  in  them,  or  their  efficieney  will  soon 
become  greatly  impaired. 

It  should  be  remembered  that  a  well-aeratcd  soil  is  just  as  essential 
for  rice  as  for  any  other  crop,  if  máximum  yiclds  are  to  bemaintained. 

HARVESTING  THE  CROP. 

Rice  should  be  cut  promptly  when  ripe.  If  exposed  too  long  to 
the  sun  the  ripe  grains  are  likely  to  become  cracked.  Cracked  grains 
will  break  when  milled,  and  as  the  price  of  rough  rice  is  based  largely 
upon  a  crude  test  to  determine  the  percentage  of  head  rice,  or  whole 
grains,  it  is  importan t  that  great  care  should  be  taken  in  cutting, 
shocking,  and  thrashing,  in  order  to  reduce  breakage.  In  the  cleaned- 
rice  market  the  highest  price  is  always  paid  for  head  rice,  and  as  a 
result  the  miller  makes  his  highest  bid  on  the  rough  rice  which,  in 
his  opinión,  will  produce  large  yiclds  of  this  grade. 

A  twine  binder  should  be  used  in  cutting  the  crop,  which  is  ready 
to  harvest  when  the  kernels  on  the  lower  part  of  the  head  are  not 
entirely  hardened.  At  this  stage  of  maturity  the  heads  are  well 
tumed  down.  If  cut  carlier,  a  large  percentage  of  the  kernels  will 
be  imporfectly  formed.  If  cut  later,  the  loss  from  shattering  is  likely 
to  be  hcavy,  for  rice  shatters  badly  when  lef t  standing  until  fully  ripe. 

Tlie  milling  quality  of  rice  is  further  increased  by  prompt  and 
careful  shocking.  As  soon  as  the  graui  is  cut  the  shcaves  should  be 
put  in  round  shocks.  These  shocks  should  be  strongly  built  to  with- 
stand  the  wind  and  well  cappe<l  to  protect  the  grain  from  rain  and  sun. 

In  building  a  shock  (fig.  3)  the  first  two  bundles  should  ha  ve  the 
butts  finnly  set  into  the  stubble  and  sulficiently  apart  to  be  well 
braced  when  the  heads  are  brought  together.  About  these  set  up 
from  8  to  10  bundles  in  such  a  manner  as  to  form  a  round  shock,  mak- 
ing  provisión  at  the  same  time  for  free  circulation  of  the  air.  Select 
a  large  bundle  to  serve  as  a  cap.  Slip  its  band  down  to  the  heads  and 
put  it  in  an  upright  position  with  the  heads  down  and  in  contact  with 
the  heads  of  the  bundles  forming  the  shock.    When  it  is  in  this  posi- 
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tion  «pon  the  bundle  from  the  center  by  bending  the  straw  at  the  baiul. 
Pulí  down  the  straw  and  spread  it  evcnly  to  make  a  covering  for  the 
heads  of  the  cap  bundle  and  the  underlying  bundlcs.  The  grain  is 
not  exposed  in  such  a  shock  and  is  weU  protected  from  rain  and  sun. 

The  size  of  the  shoek  will  depend  upon  the  degrec  of  ripeness  and 
the  length  of  the  straw.    Small  shocks  should  be  used  when  the  straw 


Fio.  3. — A  fieltl  of  hurvested  rice  in  the  Sacramento  Valley. 

is  short  or  not  entirely  ripe.  Dnring  dry  weathcr  the  process  of  curing 
requires  at  least  two  weeks.  When  the  crop  is  weedy  and  the  weather 
rainy  this  period  is  considerably  prolongcd. 

THRASHING. 

Rice  should  not  be  thrashed  un  til  tho  kernel  is  hard  and  the  straw 
thorougldy  dry.    It  will  dry  much  better  in  a  well-constructed  shock, 


Fio.  4.— Thrashing  rice  ta  the  Sacramento  Valley. 

eren  though  exposed  to  heavy  rains,  than  it  will  aftcr  it  is  stored. 
Good  tln*ashing  can  not  be  done  when  the  straw  is  tough,  and  if  the 
grain  is  stored  whilo  damp  it  is  likely  to  heat  and  mold.  Moldy  rico 
never  commands  a  good  pricc. 

As  a  protection  against  the  introduction  of  wee<ls  from  a  neighbor- 
ing  farm  and  against  the  mixing  of  varieties,  the  thrashing  machine 
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(íig.  4)  should  be  thorouglüy  eleaned  bofore  using.  Tlie  hulling  and 
cracking  of  the  grains  can  be  provented  by  a  careful  adjustment  of 
the  concaves. 

COST  OF  RICE  PRODUCTION. 

The  cosí  of  production  per  acre  given  Ln  Tahle  II  is  computed  on  a 
yield  of  3,500  pounds  of  grain  per  acre,  which  will  increaso  or  decrease 
in  proportion  to  tho  yield  at  tho  rate  of  approximately  40  cents  per 
100  pounds.  Although  the  land  will  be  checked,  the  cost  of  produc- 
tion  in  the  second  year  will  probably  be  as  great  as  in  the  first  year 
because  of  the  increased  cost  of  plowing,  preparation  of  the  scíhI  bed. 
and  weeding.  These  figures  apply  to  the  adobe  soil  near  Biggs. 
whicli  is  expensive  to  work.  On  soil  of  lighter  texture  the  cost  may 
be  less. 

Ta  ble  II. — Estimatcd  cost  of  growing  an  acre  of  rice  on  adobe  soil  in  the  Sacramento 

Valley,  Cal. 


O  peral  ion. 


IMowlng  

l'reparatioti  of  soed  bed  

Chccking  

Drilling  

Boxes  

Saed  rico  

Car©  of crop,  Aprll  to  September,  inclu- 
sive   

Twine  

Uarvesting    


Cost  per 
acre. 


$:t.(m 

1.25 
2.«0 
.  75 
.50 
2  00 

4.00 
.40 
2.r. 


Opera!  ion. 


Shocking  

Ttirashing   

Sacks  ana  sewing  twine.  

Haulíng  grain  to  warehou.se  

Wwter  tax  

Keeping  field  freo  from  water  grass. 


Total. 


Tost  per 
acre. 


$1.00 

7.00 
3.50 
1.7Ó 
5.  (»1 
1.25 
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VARIETIES. 

Table  III  contains  the  ñames  of  the  principal  rices  of  the  United 
States.  The  Honduras  variety  is  extensively  grown  in  Louisiana, 
Texas,  and  Arkansas.  Tho  Carolina  Gold  and  Carolina  White 
varieties  are  cultivated  exclusively  in  tho  South  Atlantic  States. 
Theso  three  are  long-grain  rices  and  are  highly  valued  by  our  domestic 
trade.  In.  California  they  have  been  grown  oidy  experimentally  and 
may  never  become  a  part  of  the  crop,  on  account  of  their  lato  matu- 
rity  and  comparatively  small  yields. 


Taule  1 1  í Pcriod  of  grouth  and  ijield  of  the  principal  varieties  of  rice  Uxtetl  in  the  Sac- 
ramento Valley  on  black  adobe  soil. 


Ilcight 

Date  land  was 

Date  of 

Davs  to 

of  plant, 

YlcM  j*t 

Date  plantea. 

.submerged. 

maturit  y. 

mníurity. 

inrluding 

acre» 

Ñame. 

head. 

MI  4 

1913 

M14 

MI3 

1914 

1913 

1914 

1913 

1914 

M13 

1914 

In. 

In. 

Lbt. 

Lb*. 

Watarilmne. . 

Apr.  15 

Apr.  6 

June  5 

June  6 

Ocl.  G 

Oct.  25 

174 

2U2 

41 

30 

5,  i» 

7.0»* 

Omarhi  

.  .<lo. . . 

. .  .do. . 

.  .do. . . 

.do. . . 

Ocl.  10 

« H  t .  20 

17s 

203 

3X 

37 

5,250 

0,  TTi' 

Shlnriki  

. .  .«lo. . . 

.do.  . 

.do. . . 

.do. . . 

.do. . . 

N'ov.  1 

17x 

209 

34 

30 

5.420 

»».  TtíO 

Honduras  . . 

.(lo. .  . 

Apr.  5 

.  .do. . . 

.  .do  

«Jet.  21 

Nov.  5 

1S9 

214 

4S 

49 

3,240 

2, 93' 

Carolina 

Whitr. ... 

.  .do. . . 

.  .do. . 

.do. . . 

.do. . . 

Oct.  20 

Nov.  3 

1<S 

212 

4S 

4S 

3.  «10 

3S5n 

Carolina  finid 

.  .d«»...  ..do.. 

.do. . . 

.  .do. . . 

Orí.  19 

.  .  .cío.  .  . 

1S7 

212 

49 

47 

4,300 

3.  l«' 

»  F.stimated  upon  the  actual  yields  from  one-tenth-arre  pbts. 
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Tho  greater  part  of  thc  acreage  of  rico  in  California  has  been 
planted  to  tho  Wataribune  variety  (fig.  5),  a  short-grain  rice.  It  is 
late  in  maturing,  but  produces  profitable  yields  of  rough  and  head 
rice,  which  makes  it  very  popular  with  both  tho  rancher  and  thc 
miller.  It  will  probably  continuo  to  bo  tho  leading  commercial 
variety  until  earlier  higli-yiolding  rices  aro  obtained. 

The  acroago  of  the  Shinriki  variety  is  not  likely  to  be  increased, 
becauso  of  i  ta  short  straw,  small  grain,  and  long  period  of  growth, 
although  it  produces  yields  approximately  as  largo  as  thoso  of  thc 
Wataribune.    Another  short-grain  rice,  known  as  Spagnuolo,  has 


Fio.  5.— A  commwvial  samplo  of  s«ul  rico  oí  the  Wataribune  vurict y,  which  has  been  well  thrashc<i  and 

fanned.  (Natural  sire.) 

been  grown  on  several  ranches  in  thc  Sacramento  Valle  v.  It  maturos 
from  tliroe  to  four  wocks  earlier  (han  thc  Wataribune  and  Sliijiriki. 
but  shatters  very  hacüy  and  requires  prompt  harvosting.  Tlic 
Oinachi  variety  has  a  grain  very  similar  to  tho  Wataribune,  though 
slightly  largor,  and  it  may  becomo  as  popular  as  thc  lattor  when 
grown  commcrcially. 

Earlier  maturing  varioties  of  good  quality  that  will  produce  high 
vichis  are  needed  t<>  prevent  ioBsea  froro  higb  humidity  and  rain, 
wbicb  increaso  as  the  harvest  period  is  delayed.  Rices  that  ripen 
during  Septembor  would  not  bo  oxposed  to  rain  at  maturity  under 
normal  weather  conditions  and  conscíiucntly  coul<l  be  harvested 
moro  cheaply  antl  with  less  loss  than  could  be  dono  after  the  rainy 
season  begins.    Among  tho  rices  which  aro  being  tested  at  tho  Biggs 
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Rico  Field  Station  are  several  which  maturo  in  Septcmber  and  are 
very  promising  iri  quality  and  yield.  Theso  aro  being  increased  for 
distribution. 

IMPROVEMENT  OF  THE  CROP. 

Stand  and  yield  can  be  greatly  improved  by  using  large,  well- 
developod  seed.  Such  seed  can  bo  mcchanically  seloctod  by  using  a 
fanning  mili  or  somc  othor  method  for  cloaning  and  grading. 

The  adaptabilitv  of  a  variety  of  rice  to  tho  región  in  which  it  is  to 
be  grown  should  always  bo  carefully  considered.  Quality  and  pro- 
ductiveness  can  not  bo  obtainod  from  a  variety  when  it  is  grown 
under  conditions  that  aro  not  favorable  to  its  best  development.  A 
large  sowing  of  a  new  variety  should  never  bo  made  until  theso 
eharacters  aro  detormined.  It  should  first  bo  tosted  in  eomparison 
with  the  leading  local  variety  by  making  small  plantings  of  it.  If  it 
is  earlier  than  the  variety  that  is  usually  planted  and  is  equal  or 
better  in  quality  and  yield,  it  may  bo  sown  for  tho  general  crop. 
Home-grown  seed,  however,  if  carefully  seloctod  and  woll  graded, 
generally  yiolds  better  than  seed  of  the  same  variety  from  a  distant 
locality. 

In  tho  Sacramento  Valley  earliness  is  desirablo,  ni  ordor  to  got  the 
máximum  bonefit  of  the  liigh  tomperaturos  at  the  timo  of  flowering 
and  to  escape  the  autumnal  rains.  It  can  be  developed  by  contimued 
soloction.  Tho  selections  should  be  made  at  the  time  of  ripening  and 
from  plants  that  aro  growing  under  ordinary  field  conditions  if  they 
are  otherwise  suitable.  Plants  growing  near  ditches  or  on  or  near 
léveos  should  not  be  used. 

The  earhost  and  bost  hoads  should  bo  seloctod  and  thrashed  by 
themsolves,  proferably  by  hand.  The  soe<l  obtainod  from  them 
should  bo  sown  apart  from  tho  main  crop  on  what  may  be  termed  a 
sood  plat,  tho  bed  of  which  should  be  well  prepared.  When  harvested, 
the  crop  from  the  seed  plat  should  be  thrashed  by  itself  and  the  seed 
used  tho  noxt  yoar  for  planting  tho  main  crop.  Before  harvesting 
the  seed  plat,  the  best  hoads  on  it  should  bo  solected  for  use  in  plant- 
ing the  seed  plat  the  following  yoar.  Pormanent  improvement  of 
the  rico  crop  can  be  obtainod  by  continuing  this  practico  year  after 
year. 

If  the  seed  plat  is  not  used,  it  may  pay  to  get  seed  from  the  best 
parts  of  the  field.  These  parta  should  be  cut  and  thrashed  separately 
from  tho  main  crop.  The  sood  obtainod  in  this  wav  will  not  be  supe- 
rior seed,  but  may  excel  in  quality  the  seed  rico  which  is  ordinarily 
sold,  in  that  it  is  better  adapted  and  probably  freer  from  wecds 
and  red  rice.  By  repeating  this  year  by  year  the  rice  grown  on  any 
farni  will  be  appreciably  improved. 

A  better  method  for  improving  the  quality  and  yield  of  the  rice 
crop  would  be  to  test  and  select  strains  which  have  been  developed 
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from  individual  heads,  but  this  work  should  be  done  by  the  agri- 
cultural  experiment  stations,  as  it  rcquires  more  attention  than  the 
average  farmer  can  give  to  it. 

RICE  PRODUCTS. 

Rice  leaves  the  thrasher  with  the  hull  or  husk  attached.  It  is 
callcd  rough  rice  and  in  this  condition  is  sold  to  the  miller.  In  the 
milis  it  is  prepared  for  the  market.  After  the  removal  of  the  hull 
and  cuticle  the  kernels  are  polished.  This  proccss  improves  the  com- 
mercial  valué  of  the  rice  but  dccreases  its  food  valué. 

After  the  rough  rice  has  been  cleaned,  to  remo  ve  all  kinds  of  trash, 
it  is  conveyed  to  the  milling  stones,  between  which  the  hulls  are 
removed.  From  these  stones  it  passes  o  ver  horizontal  screens 
where  the  hulls  and  the  whole  and  broken  kernels  are  mechanicallv 
separated.  The  unbroken  kernels  are  now  conveyed  to  a  set  of  ma- 
chines known  as  hullers,  in  which  the  outer  skin,  or  cuticle,  and  much 
of  the  gluten  layer  of  the  grain,  together  with  the  germ,  are  removed 
by  friction.  After  leaving  the  hullers  the  rice  is  screened  and  fanned, 
to  free  it  from  the  bran.  It  is  now  ready  to  be  polished,  a  process 
which  gives  the  grains  the  pearly  luster  that  Ls  demanded  by  the  gen- 
eral trade.  In  the  polishing  process  more  of  the  gluten  layer  and 
many  layers  of  starch  cells  are  rubbed  ofT.  This  product  is  called 
rice  polish,  or  flour.  From  the  polishing  machine  the  rice  passes 
to  screens,  where  it  is  separated  into  difTerent  grades. 

The  unbroken  kernels  of  milled  or  cleaned  rice  are  known  as  head 
rice.  This  kind  of  rice  always  commands  the  highest  price  and  is 
sold  under  several  grades,  which  vary  in  the  difTerent  markets  but 
are  separated  largely  upon  the  brilliancy  of  the  polish  and  the  color 
and  size  of  the  kernels.  The  broken  kernels  may  be  sold  as  ordinary 
or  broken  rice,  screenings,  or  brewers'  rice.  The  hist  grade  is  com- 
posed  of  very  fine  particles  of  the  kernels. 

The  principal  feeds  that  are  obtained  from  rice  are  bran,  meal, 
and  polish.  The  bran  is  composed  of  the  cuticle  and  the  embryo 
with  varying  quantities  of  hulls.  Bran  that  contains  no  hulls,  or 
comparatively  none,  is  called  meal.  It  is  the  most  nutritious  of 
the  rice  feeds  and  when  fresh  is  very  palatable  to  domestic  animáis. 
On  account  of  its  high  percentage  of  fat  it  often  becomes  rancid  if 
kept  too  long.  In  polish,  or  rice  flour,  the  percentage  of  fat  and 
protein  is  much  lower  than  in  meal,  while  the  percentage  of  starch 
is  much  higher.    Polish  is  usod  for  feeding  cattle  and  pigs. 

WEEDS. 

Under  the  general  term  of  weed  may  be  included  thoso  plants  that 
affect  the  full  development  and  marketing  of  any  crop.  The  plants 
that  normally  inhabit  wet  places  find  ideal  conditions  in  a  rice  field 
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for  rapid  and  luxuriant  growth  and  if  not  cradicated  when  they 
first  appear  may  cause  heavy  losses.  As  a  rulo,  weeds  produce  a 
largo  iiunibcr  of  seeds.  On  aocount  of  this  and  their  general  hardi- 
ness  they  are  not  easily  controlled.  Their  prescncc  in  a  field  adds 
to  the  cost  of  production,  reduces  the  yield,  and  produces  an  inferior 
grade  of  grain.  A  lower  price  is  always  oífered  for  rice  containing 
weed  seeds. 

The  eradication  of  weeds  is  expensive,  and  it  is  therefore  im- 
portant  to  use  every  method  to  provent  their  introduction.  Most 
weeds  are  probably  introduced  into  fields  by  sowing  seed  rice  that 
has  not  been  thoroughly  cleaned.  The  irrigation  water  furnishes 
another  source  of  infestation,  being  supplied  from  the  weed  growth  in 
ditchcs  and  on  ditch  and  canal  levees.  The  community  tlirashing 
outfit  also  acts  as  a  weed  distributor.  The  danger  from  these  sources 
can  be  greatly  minimized  by  the  exercise  of  care,  cleanlincss,  and 
good  judgment.  Weeding  by  hand  should  be  resorted  to  as  soon  as 
weeds  appcar  in  a  field,  unless  their  number  is  so  great  that  the  cost 
would  make  it  prohibitivo.  In  the  latter  case  the  land  should  be 
devoted  to  clean  culture  and  occasionally  irrigated  to  genninate  the 
weed  seed.  No  weed  should  be  allowed  to  mature  its  seed.  This 
applics  to  weeds  on  roads  and  levóos  as  well  as  to  weeds  in  the  field. 
The  formor  can  be  handlod  easily  and  cheaply  by  the  use  of  mowing 
machines  and  scythes.  The  planting  of  field  levees  to  rice  will 
reduce  the  arca  for  weed  growth. 

BARNYARD  GRASS. 

Barnyard  grass  (Echinochloa  cnut-galli  (Linn.)  Beauv.),  which  is 
locally  known  as  water  grass,  is  the  worst  weed  to  be  found  in  the 
rice  fiolds  of  California.  It  is  a  coarse,  erect,  or  spreading  annual, 
varying  in  hoight  from  12  to  48  inches.  It  is  widely  distributed  in 
all  cultivatod  rogions  and  grows  luxuriantly  in  fields  that  are  con- 
tinuously  irrigated.  This  weed  produces  a  largo  number  of  seeds. 
On  a  singlo  plant  there  may  be  as  man  y  as  40,000  seeds  (fig.  6).  It 
is  therefore  not  safo  to  allow  a  singlo  plant  to  go  to  seed  in  a  rice  field, 
for  with  sucli  reproductivo  powers  it  would  soon  popúlate  the  field. 
During  the  past  three  years  this  grass  has  takon  completo  possossion 
of  moro  than  2,000  acres  of  rico  land  in  the  Sacramento  Valloy  and 
is  now  presen t  in  alanning  quantitios  on  a  considerable  acreage,  which 
will  soon  be  rendered  unprofitable  for  rico  growing  unless  active 
stops  are  takon  for  its  complete  eradication  or  control. 

This  weed  lias  probably  been  more  widely  distributed  through  tho 
use  of  seed  rice»  containing  its  seed  than  by  any  other  means.  Water 
from  irrigation  ditchcs  upon  whose  banks  it  has  been  allowed  to  grow 
contributes  its  quota  of  seed.  Occasionally  the  seed  of  this  grass  is 
carried  from  one  field  to  another  by  the  floods  which  sometimos  oceur 
during  tho  winter. 


Digitized  by  Google 


THE  CULTURE  OF  RICE  IX  CALIFORNIA. 


17 


Seed  rico  containing  the  seed  of  barnyard  grass  should  not  be  used 
(fig.  7).  As  soon  as  this  grass  appears  in  a  field  it  should  be  removed 
by  hand  before  it  goes  to  seed.  Its  seed  usually  gcrminates  with  the 
rico  and  in  about  two  weeks  aftcr  coming  up  it  dovelopes  a  more 
vigorous  growth  and  a  ligbter  green  color  than  the  rice  plants.  In  65 
days  after  coming  up  it  produces  ripc  seed,  whieh,  if  allowcd  to  ger- 
ininate,  will  develop  plants  that  wiU  mature  before  the  rico  crop  ia 
har\Testcd.    None  of  these  plants  should  be  allowcd  to  seed. 

The  only  satisfactory  method  known  at  present  for  the  eradication 
of  this  weed  is  to  removc  it  from  the  ficld  by  hand  work.  On  account 
of  their  largo  root  systems  it  is  not  practicable  to  pulí  up  tho  plants. 


4 


Fio.  G.—Seeds  oí  barnyard  grass.   (Sutural  site.) 

They  should  never  bo  cut  off  at  the  surfaco  of  tho  ground,  as  is  oftcn 
dono,  for  a  now  growth  will  develop  and  produce  seed  in  about  40 
days.  The  planta  should  be  cut  below  tho  crown,  whieh  is  usually 
covered  with  2  inches  of  soil.  Plants  whieh  have  boen  cut  at  tho 
surfacc  have  boen  known  to  develop  seed  as  many  as  four  or  íivo 
times  during  a  season.  As  soon  as  they  have  boen  cut  the  plants 
should  bo  removed  from  the  field,  for  they  will  continúe  to  grow  if 
they  are  allowcd  to  remain  in  moist  or  wet  places. 

It  has  boen  found  practicable  and  advisablo  to  cut  this  grass  from 
tiolds  even  when  the  growth  is  verv  heavy.  The  eost  of  eradication 
will  dopond  largely  upon  the  quantity  in  tho  field  and  upon  the  elass 
and  cost  of  tho  labor  cmplovcd.  The  actual  expenso  of  eutting  rangos 
from  $2  to  $5  and  even  more  per  acre.    Several  fariners  have  spent 
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with  profít  as  much  as  $10  por  aero  to  removo  this  grass  from  thoir 
fields.  Tf  this  weod  is  allowod  to  seed  in  any  quantity  during  the 
first  y  car,  it  becomes  very  difficult  and  almos t  impossible  to  cradicate 
it  during  the  second  year. 

A  rotation  of  cropft,  including  a  cultivated  one,  and  sunimer  fal- 
lowing  may  be  omployed  as  tho  best  means  to  obtain  complete  eradi- 
cation  of  this  weed.  Conditions  should  first  be  made  favorable  for 
the  germination  of  the  seeds  that  are  in  the  soil.  After  germination 
the  plants  should  not  be  allowod  to  produce  seed.  This  can  be 
cffectively  done  by  frequent  cultivation  or  by  plowing  tho  land  as  the 


Fig.  7.— A  commercial  mnple  of  seed  rice  of  the  Wataribuno  vnrict y,  containing  man  y  huilcd  grains  and 

the  seeds  of  barayard  grass.   (Natural  size.) 


seod  gerniinatos.  Irrigation  will  probably  bo  necessary  to  assure 
germination. 

In  threo  Beasous  this  weed  has  beeome  a  moñaco  to  tho  rico  crop 
of  tho  Sacramento  Vallov,  and  unless  concertod  action  is  taken  for 
its  control  or  eradication  its  prosenco  may  seriously  affect  the  normal 
development  of  tho  rico  industry  of  tho  State.  Tliis  work  may  bo 
effcctively  done  througli  county  or  community  organizations  with 

pólice  power. 

RED  RICE. 

Tho  worst  weod  of  tho  rice  íiclds  of  tho  United  States  is  red  rico. 
It  has  boen  introducid  into  California  through  tho  purchtuse  of  seed 
rico  from  tho  Southern  States.  Sinee  imported  seed  may  contain  as 
much  red  rice  as  domestic  seed  there  is  also  danger  frem  tliis  source. 
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This  weed  is  well  distributed  throughout  the  rice-producing  countrios 
af  the  world.  The  seed  coat  of  the  kernel  of  this  rice  is  red,  a  ehar- 
acteristic  which  may  serve  to  distinguish  it  from  the  white  rices. 
Wherever  it  is  introduced,  and  this  is  possible  only  through  the  use 
of  seed  containing  red  rice,  it  soon  takes  possession  of  the  field  unless 
active  measures  are  taken  to  eradicate  it.  In  discussing  seed  rice 
from  the  standpoint  of  red  rice  only,  the  importance  of  puré  seed 
can  not  be  overestimated.  After  heading,  red  rice  can  be  readily 
distinguished  from  our  commercial  varieties  by  its  loóse,  open, 
slightly  drooping  head  with  comparatively  few  grains  on  the  branches. 
Aslight  infestation  of  a  small  acreage  may  be  easily  controllcd  during 
the  first  year  by  pulling  up  the  individual  plants  and  removing  them 
from  the  field.  If  this  is  not  done,  the  quantity  of  rod  rice  the  second 
year  will  be  greatly  increased,  for  the  seed  of  this  rice  shatters  very 
badlv.  Of  course  some  of  it  will  be  harvested  and  thrashed  with  tho 
main  crop,  but  the  quantity  will  be  proportionatcly  small,  though 
largc  enough  to  affeet  tho  grade.  Tho  nrescnco  of  red  rice  always 
lowcrs  the  valué  of  the  crop. 

WILD  OATS. 

The  wild  oat  (Avena  fatua  L.)  is  not  to  be  considered  a  serious  weed 
in  the  rice  field,  though  it  often  makos  a  vigorous  growth  in  fields 
where  the  stand  is  thin.  It  is  usually  brought  under  control  when 
the  first  continuous  irrigation  water  is  applied. 

CANARY  GRASS. 

Canary  grass  (Phalaris  ¡mradoxa  L.).  which  thrives  in  wet  soil,  lias 
caused  loss  in  some  fields.  It  germinates  with  the  rice  and,  as  it 
grows  much  f áster,  it  may  seriously  affeet  tho  oarly  growth  of  tho 
crop  if  it  is  very  abundant.  Wliile  canary  grass  may  never  becomo 
a  troublesome  weed,  it  should  not  be  allowed  to  establish  itself  in  a 
rice  field.    It  should  be  removed  by  hand  when  it  first  appoars. 

SUMMARY. 

Clay  soil  with  an  impervious  subsoil,  if  it  lies  in  level  traets  and 
can  be  well  drained,  is  well  adapted  to  rico. 

Shallow  soils  are  preferable  to  deep  soils,  becauso  less  wator  will  be 
required  to  submerge  them. 

Rice  requires  an  abundant  and  always  available  supply  of  wator. 

April  1  is  recommended  as  the  approximato  dato  for  sowing  rico  in 
California.  It  is  never  safe  to  sow  seed  of  the  Wataribune,  which  is 
the  leading  commercial  variety,  aftor  May  1. 

On  typical  adobe,  and  probably  on  all  of  the  clay  soils  on  which 
rice  may  be  grown,  it  may  be  noeessary  to  apply  wator  to  germinato 
the  seed.    Great  care  should  be  taken  in  irrigating  to  obtain  gormina- 
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tion.  Before  the  plaiits  emerge,  water  should  not  be  allowed  to 
remain  011  the  land  longer  than  24  to  48  hours  after  each  irrigation. 
After  planting,  the  soil  should  never  be  allowed  to  dry  out.  The 
water  should  be  applied  not  less  than  4  inches  deep,  and  preferably 
from  5  to  6  inches,  and  should  be  applied  approximately  30  days 
after  emergence. 

The  field  should  be  rapidly  drained  when  the  heads  aro  well  turnod 
down. 

The  growing  of  rico  on  soil  that  is  simply  kept  moist  and  not  sub- 
mcrged  is  not  to  be  seriously  considered. 

More  data  must  be  obtained  beforc  definite  statements  can  be 
made  regarding  the  quantity  of  water  that  may  be  necessary  to  pro- 
duce a  crop  of  rico  under  California  eonditions. 

Field  and  outside  levees  should  be  permanent  and  aecuratdy 
located. 

Poor  drainage,  or  the  lack  of  drainage,  results  in  underproduction 
through  the  waterlogging  of  the  land  and  the  aecuiuulation  in  the 
surface  soil  of  harmful  salts,  commouly  called  alkali. 

Rice  should  be  cut  promptly  when  ripe.  If  exposed  too  long  to 
the  sun  the  ripe  grains  are  likely  to  become  cracked,  wliich  will  cause 
heavy  breakage  in  milling. 

Early-maturing  varieties  of  good  quality  that  will  produce  high 
yields  are  needed  to  proteo t  the  crop  from  the  probable  losses  through 
high  humidity  and  rain,  which  increase  as  the  harvest  period  is 
delayed. 

Barnyard  grass  is  the  worst  wecd  to  be  found  in  the  rice  íields  of 
California.  It  has  taken  possession  of  more  than  2,000  acres  of  rice 
land  in  the  Sacramento  Valley  and  is  now  presen t  in  alarming  quan- 
tities  on  a  considerable  acreage,  which  will  soon  be  rendered  unprofita- 
ble  for  rice  growing  unless  active  steps  are  taken  for  its  complete 
eradication  or  control.  Seed  rice  containing  the  seed  of  barnyard 
grass  should  not  be  used.  When  presen  t  in  a  field  in  small  quantity 
it  should  be  removed  by  hand.  A  rotation  of  crops,  including  a  cul- 
tivated  one,  and  summer  fallowing  may  be  employed  as  the  best 
means  of  obtaúiing  the  complete  eradication  of  this  weed. 
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A  PLAN  FOR  A  SMALL  DAIRY  HOUSE. 

By  Ernest  Kelly,  Dairyman,  and  Karl  E.  Pares,  Dairy  Engiruer,  Dairy 

División. 

Rccent  devclopmonts  in  dairying  have  caused  a  large  demand  for  a 
dairy  houso  which  will  fulfill  sanitary  requircments  and  at  the  samo 
time  be  practical  and  inexponsive.  For  those  who  aro  Btriving  to 
improvc  the  quality  of  their  products  suoh  a  building  ' 
necessity.    Milk  wnich  is  poured  or  strained  in  the  barn, 


Fia.  L—  An  inexpcnsivo  sauitury  dairy  house.   l'crsi>c<-tivo  viow. 

stand  there,  is  Hable  to  be  contaminated  by  bacteria  and  to  absorb 
stable  odors.  As  soon  as  the  cow's  milk  is  drawn  it  sliould  be  carricd 
to  the  dairy  houso,  to  be  cooled  immedia tely  to  50°  F.  or  lower.  An 
up-to-date  sanitary  dairy  house  is  providod  with  all  the  facilities  for 
cooling  milk  in  the  most  economical  and  expeditious  maimcr. 

REQITTREMENTS  FOR  A  DAIRY  HOUSE. 

For  convenicnce  tho  dairy  house  should  be  near  the  barn,  yot  so  far 
f rom  it  that  no  barn  odors  can  be  detected  in  the  houso,  and  should  be 
on  wcll-drainod  land  which  slopes  from  the  house. 
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The  principal  purpose  in  building  a  dairy  house  is  to  provide  a  placo 
where  dairy  product s  may  be  hanaled  apart  from  anything  else.  To 
carry  out  tliis  idea  it  is  necessary  to  divido  tho  interior  of  the  building 
so  that  the  utcnsils  do  not  have  to  bo  washed  in  the  same  room  where 
the  milk  is  handled.  The  idea  of  absoluto  cleanliness  must  always  be 
kept  in  mind;  therefore  there  should  be  no  unnecessary  ledges  or 
rough  surfaces  on  which  dirt  may  lodge.  Ventilators  are  necessary 
to  keep  the  air  in  tho  milk  room  íresh  and  freo  from  all  odors  and  to 
carry  steam  away  from  the  wash  room.  Windows  are  of  great 
importance,  as  they  admit  sunlight  and  fresh  air  and  facilitate  work. 


Fio.  2.— Croas  section  through  dairy  house. 


In  summer  tho  doors  and  windows  should  be  screened  to  exelude  flies 
and  other  inseets. 

It  is  imperativo  that  there  be  a  plentiful  supply  of  cold,  ninning 
water  at  tho  dairy  house.  If  it  is  not  possible  to  have  a  regular 
water  system,  water  may  be  piped  from  an  elevated  tank  fed  by  an 
engine,  windmill,  hand  pump,  or  hydraulic  ram.  The  dairyman  can  ill 
afford  to  spend  his  time  carrying  water  in  a  pail  to  cool  milk  and 
wash  utensds. 

For  the  proper  sterilization  of  utensils  an  abundance  of  steam  or  hot 
water  is  needed.  A  pail  or  can  may  appear  to  be  clean  and  still  may 
contain  numerous  bacteria  which  will  hasten  the  souring  of  milk,  cause 
bad  flavor  in  butter  or  cheese,  or  sproad  contagión.  Alter  the  utensils 
are  thoroughly  cleaned  they  should  bo  eithcr  scalded  with  boiling 
water  or  steamed. 
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The  dairy  houso  should  be  so  built  as  to  economizo  labor  to  tho 
greatest  extent.  To  do  this  the  building  must  be  arranged  to  avoid 
unnecessary  steps. 

It  is  not  possible  to  submit  a  plan  that  will  suit  all  conditions,  but 
it  is  believed  that  the  accompanying  design  will  meet  the  needs  oí  the 
average  dairy  that  ships  eitner  milk  or  cream  in  cans.  This  plan  is 
capable  of  considerable  variation  to  adapt  it  to  a  wide  sphero  of  use- 
fuíness.  For  larger  dairies  the  same  arrangement  may  oe  used  on  a 
larger  scale,  each  room  being  made  of  greater  size. 

OUTLINE  OP  CONSTRÜCTION  AND  EQUIPMENT. 

The  building  illustrated  herewith  (sce  fig.  1)  is  20  fect  long,  10  feet 
wide,  8  fect  6  mches  high  in  tho  front,  6  feet  6  inchcs  in  the  rear,  and 
has  a  shed  roof.    The  exterior  of  the  building  may  bo  covered  with 


Fio.  3.— Floor  plan  oí  dairy  house,  showing  general  arrangement. 

sheathing  and  building  paper  or  with  weatherboarding  and  shingles,' 
the  deciding  factors  being  expense,  durabüity,  and  appearanco. 
The  interior,  however,  should  be  carefully  finished,  so  that  the  walls 
and  ceiling  may  be  smooth  and  free  from  corners  or  projections  on 
which  dust  or  dirt  may  accumulate. 

The  building  should  have  a  good  concrete  floor  (see  fig.  2),  pitched 
to  drain  through  bell  traps.  The  side  walls  as  high  as  the  window 
should  be  plastered  with  cement  on  metal  lathing.  The  remainder 
of  the  walls  and  ceiling  may  be  covered  with  matched  boards  and 
then  painted  with  a  white,  washable,  enamel  paint.  Ventilatmg 
flues  snould  extend  through  the  roof  from  the  ceilings  of  the  cooling 
room  and  wash  room.  The  windows  should  be  hmged,  as  shown 
in  the  drawings  (see  fig.  3),  and  set  to  be  flush  with  the  insido  wall 
when  they  are  closed. 

The  eauipment  of  tho  dairy  houso  consists  of  a  H  to  2  horsepower 
vertical  Douer  which  supplies  steam  to  the  sink  ana  to  the  steam  jet 
in  the  drain  board,  a  galvanized-iron  wash  sink,  a  can  rack,  a  Babcock 
tester,  a  concrete  cooling  tank,  a  milk  cooler,  and  milk  scales.  A 
separator  may  also  be  located  in  the  milk  room. 
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ROUTINE  WORK  IN  THE  DAIRY  HOUSE. 

After  each  cow's  milk  is  drawn  it  should  be  carried  to  tho  milk 
room,  weighed,  recorded,  sampled  for  the  composite  test,  and  strained. 
It  ia  then  run  o  ver  the  cooler,  using  cold  runniug  water  for  the  first 
cooling.  When  a  can  is  filled  with  muk  f  rom  tho  coolcr  it  is  put  into  the 
cement  tank,  which  should  be  filled  with  ico  and  water  well  up  on  the 
neck  of  tho  can,  and  the  contenta  should  be  stirred  frcquently  until 
thoroughly  cooled .   When  the  milk  is  no t  being  stirred  the  cans  should 

alwaysbe  keptcovered, 
to  preven  t  the  en  trance 
of  dust,  dirt,  inscets, 
ote.  Never  mix  wann 
milk  and  cold  milk  or 
cream.  The  doors  of 
the  milkroomshould  be 
kept  shut  except  when 
necessary  to  pass  in  or 
out.  - 

When  all  the  milk  is 
cooled,  the  cooler,  pails, 
strainers,  etc.,  can  be 
carried  into  the  wash 
room,where  they  should 
be  rinsed  in  cold  water 
and  then  washed  with 
hot  water  and  washing 
powder.  After  this  they 
are  rinsed,  steamed,  and 
inverted  on  the  drain 
board.  For  this  pur- 
pose  two  pipes  may  be 
used,  one  carrying  cold 
water,  the  other  steam; 
these  may  be  controUcd 
T       ,  mam.  by  eithcr  hand  or  foot 

Fio.  4.— Detall  of  water  and  steam  jet.  i  „     ■  i     •  f 

lovers,  or  a  smgle  jet, 

fed  by  both  cold  water  and  steam,  may  be  installed.    (Seo  fig.  4.) 

The  littlo  closet  in  the  wall  between  the  milk  room  and  the  wash- 
room  is  to  hold  bottles  in  which  tho  composite  milk  samples  may  be 
kept.  The  closet  can  be  oponed  from  eitnor  room,  so  that  the  sam- 
ples from  the  milk  room  may  bo  placed  in  the  bottles  in  the  closot  and 
when  it  is  desired  to  test  the  milk  they  can  bo  rcached  oasüy  from 
tho  wash  room;  this  arrangement  makes  it  unnecessary  to  carry 
bottles  from  one  room  to  the  other. 

Over  the  toster  in  tho  washroom  a  shelf  may  be  placed  for  the 
purposo  of  keeping  tlie  glasswnre  usod  in  tho  BabcocK  test  and  the 
scales  for  weighing  the  samples  of  cream. 
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THE  FIELD  PEA  AS  A  FORAGE  CROP. 

By  H.  N.  Vinall, 
Affronomist,  Office  of  Foragc-Crop  Investigations. 
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INTRODUCTION. 

Tho  field  pea  is  an  annual  plant  with  slender  stems  2  to  4  feet 
high,  which  stand  erect  only  where  there  are  other  plants  to  which 
they  can  cling.  The  plants  seldom  have  more  than  three  stalks  and 
very  of  ten  only  one  or  two.  The  herbage  is  palo  green  with  a  whitish 
bloom  on  the  surface.  Each  leaf  bears  usually  two  or  three  pairs  of 
leaflets  and  is  tenninated  bv  a  slender,  branched  tendril.  The  flowera 
are  reddish  purple,  parti-colored  or  white,  mostly  two  or  three  to 
each  flower  stalk.  The  hanging  pods  are  about  3  inches  long,  each 
contairiing  five  to  nine  nearly  round  seeds. 

Note.— Thls  bulletin  is  of  interest  to  farmers  and  dairymen  livtag  wlthta  the  arcas  shown  on  the  map 
Jierewith  (flg.  1).   It  díscusscs  the  fleld  pea  prlncipally  as  a  íorage  crop. 
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Tho  garden  pea  is  eultivated  primarily  as  a  green  vegetable,  or  as 
a  grain  crop  for  human  food ;  the  field  pea  is  grown  for  hay  or  for  grain 
to  feed  to  animáis.  In  many  cases,  however,  the  same  variety  ¡s 
grown  for  both  purposes. 

Generally  speaking,  the  varieties  with  wrinkled  ycllowish  or  green- 
ish  seeds  and  white  ílowers  are  classed  as  garden  peas;  whilo  those 
with  smooth  seeds  are  considered  field  peas.  Some  field-pea  varie- 
ties have  yellow  seeds  and  white  ílowers,  while  others  have  colored 
blossoms  and  brown,  marbled,  mottled,  or  speckled  seeds. 

Some  confusión  of  ñame  has  arisen  in  this  country  because  in  the 
South  the  cowpea  is  of  ten  called  tho  field  pea,  while  in  the  same  región 
the  garden  pea  isdistuigulshed  as  thoEnglish  pea.  The  cowpoa  Ls  really 
a  bean,  resembling  the  common  bcan  both  in  its  leaves  with  three  largo 

loaflcts  and  no  tendrils 
and  in  its  kidncy-shaped 
seeds.  Further,  on  ac- 
count  of  the  fact  that 
the  truc  field  pea  Ls 
more  largely  grown  in 
Canadá  than  in  the 
United  States,  it  is  fre- 
quently  called  "  Can- 
adá field  pea"  or  "Can- 
adian  field  pea." 

This  bullctin  treats 
of  the  field  pea  as  a 
forage  crop,  whether 
grown  for  hay  or  for  grain  for  stock,  and  does  not  include  the  cowpea, 
which,  as  above  stated,  is  really  a  bean. 

HISTORY. 

The  nativo  homo  of  the  pea  is  supposed  to  be  in  that  part  of  west- 
ern  Asia  cxtonding  from  tho  Mcditcrranean  Sea  castward  tlurough 
Syria  and  Palestine  to  the  Himalaya  Mountains.  It  appoars  to  be 
one  of  the  first  cultivated  crops,  as  seeds  have  been  found  among  the 
relies  of  tho  Stono  Ago  iu  Switzerlund.  It  was,  perliaps,  one  of  the 
first  crops  to  be  brought  o  ver  by  tho  colonists  to  tho  United  States, 
since  thero  are  records  of  its  being  grown  in  Virginia  as  earlyasl636. 
Tho  cultivation  of  tho  field  pea  did  not  spread  rapitlly  in  that  section 
of  tho  United  States,  but  as  tho  country  developed  it  gained  more 
and  more  favor  in  Canadá  and  becamo  a  staplo  crop  in  tho  United 
States  only  in  the  New  England  States,  Xew  York,  Michigan,  Wis- 
consin,  Minnesota,  and  tho  eastem  Dakotas.    (Fig.  1.) 


Fiü.  1.— Outline  map  oí  the  l'nited  States,  showing  áreas  to  which 
tho  field  pea  is  well  adapted. 
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The  total  arca  dovotcd  to  tho  field  pea  in  (¿he  lTnited  States, 
although  considerable,  has  never  been  reported  in  the  census;  heneo, 
no  dcíinite  figures  aro  available.  The  máximum  production  in  cen- 
tral and  eastern  Canadá,  to  judge  from  the  Ontario  reports,  was 
probably  rcached  in  1897,  when  896,000  acres  of  ficld  peas  were  re- 
ported in  that  Provinco  alone.  The  acreago  in  Ontario  had  decreased 
to  258,000  in  1909,  tho 
decrease  being  due 
largcly  to  the  attacks  of 
tho  pea  weevil. 

The  cultivation  of  tho 
ficld  pea  (fig.  2)  through- 
out  western  Canadá  has 
increased  with  the  set- 
tlement  of  that  terri- 
tory.  In  Washington, 
Oregon,  I  d  a  h  o ,  and 
western  Montana  it  has 
also  been  found  well 
adapted  to  the  climato 
and  soil  and  is  steadily 
incrcasing  in  importanco 
asafarmerop.  (Fig.  3.) 

CLIMATIC  ADAPTA  - 
TIONS. 

A  cool  growing  season 
is  essential  for  the  íield 
pea.  High  tempera- 
tures  are  much  moro 
injurious  than  frosts, 
which  are  dLsastrous  to 
the  crop  onlywhcnthey 
oceur  just  atthe  period 
when  the  pods  are  set- 
ting.  These  climatic 
requirements  of  the  íield  pea  limit  its  successful  production  as  a 
surnmer  crop  to  tho  Northern  States  and  Canadá  and  to  high  alti- 
tudes in  tho  mountains  of  our  Western  States.  It  may,  however,  be 
grown  with  profit  as  a  winter  crop  in  tho  Southern  States.  Its  mois- 
ture  requirements  are  less  important  than  thoso  of  tenipcrature,  but, 
other  things  being  equal,  it  does  best  where  the  rainfall  is  fairly 
abundant.  A  15-incli  rainfall  in  western  Canadá  is  sufficient  to  pro- 
duce a  good  crop,  whilo  20  inches  of  rain  in  Kansas,  Nebraska,  or 
Colorado  aro  inadequate. 


Vio.  2.  —  Fniltlng  branch  of  afield-pea  viiip.showing  the  character- 
Istirs  oí  stem  and  loaf  and  the  succession  of  bloom  and  pods. 
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SOIL  ADAPTATIONS. 

Long  oxpericnce  with  the  ficld  pea  has  indicated  that  clay  loams  of 
limestone  formation  aro  best  suited  to  its  culturo.  As  is  tho  caso 
with  most  othor  legumes,  tho  field  pea  thrives  best  in  a  calcareous  soil. 
Where  tho  soil  is  not  of  limestono  formation  it  is  advantagoous  to  add 
lime  frequently.  Tho  ficld  pea  also  does  fairly  wcll  on  sandy  loam 
soils,  but  on  loóse,  light  sands  tho  growth  is  usually  small  and  the 
crop  suffers  quickly  in  periods  of  drought.  Heavy,  black  soils  rirh 
in  humus  tend  to  produce  a  heavy  growth  of  vinos  but  comparativelv 


Fie.  3.— Ficld  peas  In  bloom  near  Pullman,"  Wash.,  showing  tho  vigor  and  uniíormity  of  growth 

attained  in  that  local  i  ty. 


few  pods.  Ono  may  oxpcct  a  largo  tonnago  of  hay  on  such  soils  and 
a  small  seod  yield. 

Good  drainago  is  essential  for  success  with  tho  field  pea.  It  grows 
well  on  moist  soils,  but  will  not  succccd  in  locations  whero  standing 
water  oceurs  or  where  tho  soil  is  habitually  soggy.  Experiments  in 
YVyoiniug  indicato  that  soils  strong  in  alkali  aro  disastrous  to  tho 
crop. 

VARIETIES. 

The  variety  of  field  pea  grown  in  any  región  depends  primarily 
upon  its  adaptation  to  soil  and  climatic  conditions  and  to  the  object 
for  which  the  crop  is  being  grown,  but  local  prejudice  and  the  avail- 
ability  of  seed  peas  also  afTect  the  choico.  The  best  general-purpose 
pea  and  the  one  most  widely  known  is  tho  Golden  Vine.  Short 
descriptions  of  the  principal  varieties  follow.  The  seeds  of  most  of 
thein  are  shown  in  figure  4. 
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Golden  Vine 


French  June 


C anadian  Beauty] 


Wisconain  Blue 


Mackay 


Early 


Bangal 


Fio.  4.— Bttdl  of  sevcral  importont  varletles  of  ficld  peas,  showlng  the  moat  common  slzes,  shapos, 

an«l  color  markings.  (Natural  lite.) 
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Golden  Vine.— The  Golden  Vine  is  a  medium-early  variety  having  a  white  bloesom 
and  a  email,  round,  cream-colored  aeed.  It  han  become  popular  in  the  United  States 
on  account  of  ita  uniformly  good  yiclda  of  both  forago  and  aeed  and  the  fact  that  it 
is  usually  easy  to  obtain.   The  small  aeeda  alao  make  the  coet  of  seeding  lesa. 

French  June—  Thia  ia  one  of  the  best  early  varietiea.  It  haa  white  blosaoma  and 
is  almoat  identical  in  aeed  charactera  with  the  Golden  Vine,  but  it  maturea  nearly  two 
weeka  earlier  and  the  vine  ia  not  ao  large.  In  spite  of  theae  differences  considerable 
confusión  exists  in  reapect  to  theae  two  varietiea,  and  the  Golden  Vine  ia  often  aold 
as  French  June. 

Marrowfat.— Thia  group  of  varietiea  ia  known  to  the  aeed  trade  under  the  ñame» 
Marrowfat,  White  Marrowfat,  and  Large  White  Marrowfat,  beaidea  many  other  more 
diatinctive  varietal  namea,  auch  as  Canadian  Beauty,  Arthur,  and  Potter.  The 
Marrowfat  varietiea  have  wliite  bloaaoma,  large,  round,  cream-colored  aecda  and  large 
vines.   All  are  rather  late  in  maturing. 

Blackeye  Marroufat.—ThiB  group  of  varietiea  haa  aeeda  very  aimilar  to  thoee  of  the 
regular  White  Marrowfat  except  that  they  have  a  black  hilum,  or  "eye."  Aa  a 
rule,  the  peas  of  thia  group  mature  a  little  earlier  than  thoee  of  the  Marrowfat  and  the 
vine  growth  ia  lesa.  Among  the  named  varietiea  which  belong  to  thia  group  are  the 
Paragon  and  the  Mackay,  two  varieties  which  are  among  the  beat  yielders  in  Canadá. 

Prussxan  Blue.—  Thia  ia  aleo  a  well-known  variety.  It  haa  white  blosaoma  and 
medium-sized,  round,  bluish  groen  seed.  The  vines  are  large  and  it  ia  rather  late, 
maturing  about  the  saine  time  aa  the  Marrowfat.  The  Prusaian  Blue  ia  quite  popular, 
as  it  makes  good  yielda  of  both  hay  and  aeed. 

Wúconsin  Blue.— Thia  variety  ia  very  similar  to  the  Pruaaian  Blue  in  aeed  charao 
tera  and  aleo  haa  white  bl oaaoma,  but  it  is  a  little  later  in  maturing.  Like  the  Pruaaian 
Blue,  it  ia  quite  popular  in  the  northern  United  States.  Other  rather  important 
blue-eeeded  varietiea  which  might  be  mentioned  are  the  Scotch,  Blue  Imperial,  and 
Concordia.  The  whole  group  of  blue-aeeded  field  peas  ia  grown  rather  extenávely 
in  the  Lake  región  of  the  United  Statea,  where  they  are  utilized  both  for  canning 
and  for  stock  feed. 

Early  Britain— The  Early  Britain  ia  a  very  diatinct  variety,  having  médium  te  large 
brown-colored  aeeda  which  are  dented  on  the  Bidés,  giving  them  a  aomewhat  wrinkled 
appearance.  It  haa  colored  bloaaoma  and  a  rather  stocky  vine  with  large  leaves. 
The  Early  Britain  ia  about  three  or  four  days  earlier  in  maturity  than  the  Golden 
Vine  and  ia  one  of  the  leading  varietiea  in  Canadá. 

Gray  winter.— This  variety,  also  called  "English  Gray,"  ia  one  of  a  group  of  varietiea 
having  amall,  round  seed»,  gray  in  color,  marbled  with  brown.  The  vines  are  small 
and  the  blossoms  colored.  The  Gray  Winter  is  auppoaed  te  endure  lower  tempera- 
tures  than  most  field  peaa. 

Carleton .— Thin  field  pea,  which  is  similar  to  the  Gray  Winter,  waa  obtained  from 
New  Z calan d  and  has  provod  te  be  of  special  importance  in  the  dry  rogions  of  Wash- 
ington and  Orcgon. 

Bangalia.— This  variety,  secured  from  India  by  the  Uidted  Statea  Dopartment 
of  Agriculture,  is  fast  becoming  one  of  the  leading  field  peaa  of  eaatern  Washington, 
northern  Idaho,  and  western  Montana,  where  it  has  made  consistently  good  yielda 
both  with  and  without  irrigation.  It  resembles  the  Golden  Vine  in  size  of  vine, 
date  of  maturity,  and  ahape  and  size  of  seed.  The  seeds,  however,  aro  greenL^h  in 
color,  turning  bro\sni  with  a^e.    The  blossoms  aro  colored. 

Kaiser. — The  Kaiser  is  a  variety  introduced  from  Germany  by  the  United  States 
Department  of  Agriculture.  It  has  médium  to  large,  deeply  dented  eeeds,  gray  in 
color,  and  speckled  with  purple.  The  stems  also  are  atrongly  tinted  with  dark  red. 
It  maturos  with  the  Golden  Vino  or  a  little  earlier  and  ia  a  good  general-purpose  pea. 
A  marked  peculiarity  is  it«  ability  to  enduro  high  temperatures,  which  should  make 
it  of  special  importance  on  the  southern  edgc  of  the  poa-growing  district. 
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PREPARATION  OF  THE  SEED  BED. 

Most  growers  claini  that  it  is  advaiitageous  to  fall  plow  the  land 
for  the  field  pea,  on  account  of  the  necessity  for  early  seeding.  It  is 
usually  possible  to  sow  a  week  earlier  when  the  land  has  been  fall 
plowed  than  if  it  is  plowed  in  the  spring,  and  the  opening  up  of  the 
soil  to  the  action  of  the  frost  during  the  winter  also  improves  its 
texture.  Spring  plowing  is  satisfactory  if  it  can  he  done  early,  and 
where  the  seed  is  to  be  broadcasted  by  hand  it  is  easier  to  cover  it 
properly  on  freshly  tumed  land  than  on  plowed  land  which  has  been 
allowed  to  settle  during  the  winter.  Where  the  groimd  is  fall  plowed 
it  is  well  to  work  it  with  a  disk  as  early  as  possible  in  the  spring  and 
smooth  it  down  after  the  disk  with  a  drag  harrow  in  case  the  seed 
is  to  be  planted  with  a  drill.  If  one  expects  to  sow  the  field  peas 
by  hand,  the  ground  may  be  left  slightly  rough  and  the  seed  covered 
with  a  disk  harrow.  Finely  pulverized  soil  is  advantageous  for  the 
field  pea,  but  not  so  necessary  for  it  as  for  the  small  grains,  since  the 
seed  is  much  larger  and  the  small  plant  correspondingly  stronger. 

TIME  FOR  SEEDING. 

An  important  thing  to  remember  is  that  the  field  pea  must  be 
planted  early  enough  to  have  time  to  set  its  pods  before  the  warm 
weather  of  summer  arrives.  High  temperatures  are  of  valué  to  the 
pea  crop  only  during  the  ripening  period.  The  young  plants  are  not 
harmcd  by  light  frosts,  and  even  as  far  north  as  southern  Canadá 
and  the  northcrn  part  of  Michigan,  Wisconsin,  and  Minnesota  the 
seed  can  be  planted  during  the  latter  part  of  April  and  the  íirst  of 
May.  In  the  intermountain  sections  of  Colorado,  Wyoming,  Mon- 
tana, and  Idaho,  from  the  first  to  the  middle  of  April  is  the  most 
favorable  time.  Throughout  the  Southern  and  Pacific  Coast  States, 
in  localities  where  there  is  little  danger  of  a  hard  freeze  during  the 
winter,  the  field  pea  should  be  seeded  in  the  fall  or  early  winter.  At 
San  Antonio,  Tex.,  the  best  time  for  seeding  was  found  to  be  Novem- 
ber  15  to  30.  In  intermediate  latitudes,  where  hard  freezes  may  be 
expected  during  the  winter,  fanners  sometimes  sow  the  peas  in 
February  and  in  this  way  give  them  time  to  mature  in  May  before 
injurious  hot  weather  is  likely  to  oceur.    (Fig.  5.) 

RATE  OF  SEEDING. 

The  rate  of  seeding  must  be  varied  according  to  the  size  of  the 
seed  and  the  abundance  of  the  rainfall.  In  the  eastern  and  more 
humid  sections  and  under  irrigatíon,  small-seeded  varieties  like  the 
Golden  Vino  should  be  sown  at  the  rato  of  1^  to  2  bushels  to  the  acre; 
for  those  with  medium-sized  seeds,  2  to  2^  bushels;  for  the  large- 
seeded  varieties,  like  the  Marrowfat,  3  to  3^  bushels  of  seed  are 
required.    Under  more  arid  conditions,  the  quantity  of  seed  used 
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should  bo  decreased  by  about  one-half  bushel  for  each  group.  For 
a  mixturo  with  oats  the  relativo  proportions  should  bo  1  bushol  of 
peas  to  1$  or  2  bushels  of  oats  in  tho  humid  regions,  but  in  tho  dry 
región  tho  relativo  amounts  of  seed  should  bo  very  noarly  reversed. 
Unless  tho  proportion  of  oats  in  tho  mixturo  is  decreased  where  the 
rainfall  is  light  tho  oats,  which  start  moro  quickly  than  the  field  peas, 
wül  prevent  any  growth  of  tho  latter  by  robbing  them  of  availahlo 
soil  moisture.  Mixtures  with  grain  are  of  doubtful  valué  in  regions 
of  light  rainfall. 

METHOD  OF  SEEDING. 

The  field  pea  is  best  sown  with  a  grain  drill,  and  if  either  a  hoe 
drill  or  a  disk  drill  is  available  it  should  be  used  in  prefereneo  to 
broadcasting  tho  seed  by  hand.    Peas  should  bo  planted  from  2  to  4 


Fio.  5.— A  plat  oí  field  peas  at  tho  San  Antonio  (Tex.)  Field  Statlon.   l'hotogrophed  in  the  sprinjt. 

when  about  ready  to  be  plowed  under. 

inches  deep,  aceording  to  soil  conditions.  In  clay  loam  a  depth  of 
2  inches  is  best,  while  in  sandy  soils  a  deeper  covering  is  to  bo  pre- 
ferred.  Whero  a  grain  drill  is  not  availuble,  peas  may  bo  sown  broad- 
cast  and  covercd  with  a  disk  or  drag  harrow.  Some  growers  have 
followed  the  praetice  of  plowing  under  tho  pea  seed,  but  this  usuallv 
covers  it  too  deep  and  causes  a  poor  or  uneven  germination.  Caro 
must  be  used  to  seo  that  the  fced  in  the  drill  does  not  crack  the  seed. 
For  sowing  peas,  a  drill  in  which  tho  amount  of  seed  delivered  is  con- 
trolled  by  the  size  of  the  opening  in  the  feed  rather  than  by  tho 
rapidity  of  its  motion  is  essential.  The  distribution  of  the  seed,  the 
depth  of  covering,  and  the  consequen t  germination  are  sur©  to  be 
more  uniform  where  a  drill  is  used.  In  Ontario  tho  resulta  of  30 
experiments  throughout  the  Province  gave  an  average  inereasod 
yield  of  1  \  bushels  to  the  acre  for  drill-plan ted  fields  over  tliose 
sown  broadcast. 
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INOCULATION. 

To  secure  the  best  results,  field  peas,  likc  all  other  logumos,  must 
havc  upon  their  roots  nodules  caused  by  nitrogcn-fixing  bacteria. 
The  almost  universal  use  of  the  pea  as  a  garden  vegetable  has  sup- 
plied  the  soil  with  the  necessary  bacteria  in  nearly  all  parta  of  the 
United  States,  so  that  it  is  seldom  necessary  to  inocúlate  the  soil 
artificially.  In  newly  developed  farming  distriets,  howevcr,  the  soil 
may  not  contain  the  necessary  bacteria,  and  in  such  cases  if  an 
examination  of  the  crop  shows  that  the  roots  are  not  well  noduled 
it  will  be  found  profítable  in  futuro  plantings  to  próvido  the  required 
bacteria.  This  can  be  done  either  through  the  use  of  puré  cultures, 
a  limited  quantity  of  which  can  be  procured  from  the  United  States 
Department  of  Agriculture  free  of  charge,1  or  by  scattering  inocu- 
latcd  soil  from  field s  which  have  previously  grown  a  crop  of  inocu- 
lated  peas.  Inoculated  soil  can  usually  be  obtained  from  gardens  in 
a  vicinity  where  peas  have  been  grown.  This  soil  should  be  broad- 
casted  at  the  rate  of  250  to  500  pounds  per  acre  when  the  ground  is 
being  prepared  for  seeding.  Care  must  be  used  to  cover  the  soil  at 
once  after  it  is  scattered,  so  that  the  bacteria  will  not  be  destroyed 
by  the  sunlight.  This  can  be  done  by  following  with  a  harrow 
inimediately  after  the  person  who  is  broadeasting  the  soil. 

HARVESTING  FOR  HAY. 

The  proper  time  to  cut  peas  for  hay  is  when  most  of  the  pods  are 
well  formod,  since  considerable  of  the  nu trien t  valué  of  the  plant  is 
contained  in  the  seed.  When  seeded  in  mixtures  with  grain,  the 
time  of  cutting  may  be  governed  to  some  extent  by  the  maturity  of 
the  grain,  but  the  varieties  of  peas  and  grain  used  in  the  mixture 
should  be  so  chosen  that  the  crop  can  be  harvested  at  the  most 
favorablo  period  of  maturity  for  both.  Formerly,  a  crop  of  field  peas 
was  considered  very  dimcult  to  harvest,  and  much  of  the  harvesting 
was  done  with  a  scythe  or  an  old-fashioned  eradlo.  This  was  thought 
necessary,  first,  because  the  vines  aro  ofton  tangled  and,  second,  be- 
cause  of  the  loss  from  shattering  where  a  mower  and  rake  are  used. 
There  is  now  available,  however,  an  attachment  for  the  ordinary 
mower  which  consists  of  guards  that  extend  in  front  of  the  cutter  bar, 
lif  ting  the  vines  off  the  ground,  so  that  the  mower  can  pass  underneat  h 
without  becoming  entangled  in  the  vines  themselves.  (Fig.  6.) 
The  cost  of  this  attachment  is  usually  from  $12  to  $15.  There  is  aLso 
a  windrow  attachment  which  effectually  removes  the  peas  from  the 
swath  and  leaves  them  in  a  windrow  behind  the  mower.  (Fig.  7.) 
Where  such  an  attachment  is  not  used  it  is  necessary  to  have  a  man 

>  Decidid  toreases  in  the  yield  of  fletd  peas  when  inoculated  by  this  method  are  report«d  by  the  Olfioe 
oí  Soil-Bacteríology  and  Plant-Nutrition  Investigations  oí  the  l "nited  Status  Department  oí  Agriculture 
íor  California  and  a  íew  other  States,  especially  in  the  new  agricultural  lands  of  the  West. 

4757o— Bull.  690-15  2 
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with  a  fork  follow  the  mower  and  move  the  vines  to  eme  side,  so  that 
the  team  and  mower  will  not  pass  over  the  peas  in  the  following 
round.  A  mower  fitted  with  the  ahove  attachments  works  well  in 
fiehls  that  are  smooth  and  free  from  stones.  The  peas  can  he  left  in 
the  windrow  or  bunched  with  a  rake  and  left  until  dry  and  ready  to 
stack.  When  stacked  in  the  open  it  is  necessary  to  protect  the 
stacks  by  means  of  eanvas  covers  or  with  a  layer  of  green  grass 
placed  over  the  top. 

HARVESTING  FOR  SEED. 

The  field  pea  should  be  cut  for  seed  when  the  pods  are  fully  mature 
and  the  peas  have  become  firm.  It  is  not  well,  however,  to  wait 
until  the  vine  and  pods  are  both  dry,  since  if  that  is  done  the  loss  from 

shattering  is  sure  to 
be  large.  Peas  are 
most  commonly  cut 
for  seed  with  an 
ordinary  mower 
equipped  with  a 
bunching  attach- 
menty  but  the  wind- 
row a  1 1  a  c  h  m  e  n  t 
previously  described 
may  also  be  used 
with  goód  results. 
When  the  bunching 
att achinen t  is  used,  a 
man  with  a  pitchfork 

Fig.  «.-A  mower  showinK  iin  attachment  deslgned  to  mise  the  pea    f olloWS    the  mower 
vlnes  off  the  ^round  and  allow  the  |«assu(re  of  the  eutter  bar  henea!  h    a  jl  d     mOVCS  the 

bunches  out  of  the 

path  of  the  horses  on  the  succeeding  round.  (Fig.  8.)  This  method 
lenves  the  peas  in  better  condition  to  haul  to  the  thrashing  machine  or 
stack  than  where  they  are  merely  windrowed,  and  prevente  to  a  large 
dcjrree  the  shatt crine  which  would  accompanv  anv  use  of  a  havrake. 
In  a  great  many  cases  the  field  pea  is  thrashed  directly  from  the  bunch 
or  windrow,  as  it  is  verv  diílicult  to  constmet  a  stack  so  that  it  will 
shed  water.  If  the  peas  are  rained  on  during  the  period  while  they 
are  curing  in  the  windrow  or  in  bunches,  they  should  be  turned  over 
as  soon  as  the  top  of  the  bunch  is  dry.  If  this  is  not  done  the  peas 
underneath  will  swell  and  burst  the  pods,  so  that  when  they  become 
dry  a  gmit  percentage  will  shell  out  and  be  left  on  the  ground. 
Wlienever  possible,  the  peas  which  are  intended  for  thrashing  should 
be  stacked  under  a  shed,  but  if  necessary  to  build  the  rick  outside,  it 
must  be  protected  as  noted  for  hay. 


i 

i 
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THRASHING. 


The  thrashing  of  the  field  pea  is  usually  done  with  an  ordinary  grain 
separator  (fig.  9)  fitted  up  especially  for  the  pea  by  the  substitution 
of  blaiik  coneaves,  leaving  oidy  one  row  of  concave  teeth  below  the 


Fig.  7.— A  mower  with  a  windrow  attachment  whlch  automaticalJy  reraoves  the  material  írom  the 

swath. 


cylinder.  Usually  four  concavo  teeth  are  sufficient  to  retard  tho 
passage  of  the  vines  long  enough  so  that  the  cylinder  will  broak  uj)  tho 
pods  and  reléase  the  seeds.  (Fig.  10.)  By  thits  limiting  the  nuniber 
of  concave  teeth  and  greatly  reducing  the  speed  of  the  cylinder  it  is 


Fio.  8. — Cutting  üeld  peas  for  seed  with  a  mower  equipped  with  a  bunchlng  attachment.  (Photograph 
íurnished  by  courtesy  oí  E.  E.  Evans,  West  Branch,  Mich.) 

possible  to  thrash  the  field  pea  without  cracking  any  considerable 
percentago  of  the  seed.  In  regions  where  the  field  pea  is  very  largcly 
gn>wn  the  thrashing  maclúne  is  commonly  equipped  with  an  adjust- 
able  pnllcy  wheel  niade  of  wood,  wfhich  can  be  boltcd  to  the  regular 
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cylinder  pulley,  thus  moking  this  pulloy  largo  cnough  to  decrcase  the 
speed  of  thc  cylinder  to  the  required  number  of  rcvolutions.  Whero 
the  peas  are  in tended  wholly  for  fceding  purposes  such  precautions 
are  not  necessary,  since  eracked  secd  is  then  not  objectionable.  Wberc 
the  peas  are  to  be  sold  for  seed  purposes,  however,  great  caro  should 


Fio.  9.— Thrashins  QeM  p*as  «ritta  an  ordinary  sfeam  thrashlnir  outfit  «Ktuipped  with  a  seir-fcedw. 

be  used  in  thrashing,  and  the  peas  should  be  nni  througli  a  fanning 
mili  after  comijig  from  the  machine,  in  order  to  remo  ve  the  re- 
mainder  of  the  eracked  secd.  A  sinull  pea  huller  likc  that  illustrated 
in  figure  11  is  well  adapted  to  the  uses  of  a  farmer  who  is  growing 
only  a  small  acrcage  and  expeets  to  solí  his  thrashed  peas  to  a  seed 
dealer.    Where  the  retunis  from  his  pea  crop  do  not  warrant  the 

purchase  of  a  machine  of  this 
kind  and  no  grain-thrashing 
outfit  is  available,  the  farmer 
can  thrashsced  for  his  o  wn  use 
with  aflail  orby  treadingout 
the  peas  with  horses,  as  shown 
in  figure  12.  After  the  peas 
are  ílailed  or  tramped  out  with 
liorses,  considerable  work  is 
required  to  sepárate  the  seed 
from  the  trash,  so  that  this 
hecomes  in  the  end  a  ratherex- 

Fig.  10.  -Connive  platos  with  al  1  but  four  teeth  reiro\eJ.    pojisivc  mcthod  of  tllTOslnjlíT- 

ailjustt>l  U>r  thrashing  flold  peas.  .  .        e        ,  , 

A  number  oí  sccdsmcn  moke 
a  practico  of  hand  picking  their  better  grades  oí  peas,  for  which  grades 
thcy  charge  an  advajieed  price.  A  simple  aji<l  inexpensivo  machine 
devised  to  carry  the  peas  on  a  broad  canvas  belt  slowly  before  the 
operator  great ly  facilítate*  this  procoss  and  lessens  thc  labor  and  cost 
of  picking.  The  belt  is  moved  by  means  of  a  tread  similar  to  that  011 
the  Bowing  machino.    (Fig.  13.) 
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PASTURING  FIELD  PEAS. 

It  is  a  common  practico  in  some  localitics  to  harvcst  tho  crop  by 
pasturing  with  hogs  or  shcep.    This  is  dono  moro  largely  in  tho  San 


Fio.  11. — A  small  pcahulleropcrateU  by  a  4-horsepower  gasollne  entine.   This  machine  cleansthe  i>eas 
well  and  cracks  but  few.  ( l'hotograph  ftirnlshed  bycourtesy  oí  K.  F.  Evans,  West  Blandí,  Mioh.) 


Fio.  12.—  Treadlni:  out  fleldpeaswithburses  and  a  concrete  roller.    Few  peas  are  rracked  bylhisiuethod 

oí  thrashJng. 

Luis  Vallov  of  Colorado  than  in  anv  othor  part  of  tho  United  States. 
Thoro  is  no  doubt,  howovor,  that  tho  crop  can  ho  fully  a>  woll  utilized 
thls  way  in  other  Western  Statos  in  localitics  which  aro  noar  largo 
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sheep  raiiges.  When  intended  for  pasture,  the  field  pea  is  sown  alone 
or  with  but  little  grain,  as  it  is  not  necessary  in  such  cases  that  it  be 
supported  by  somo  more  erect-growing  crop.  Animáis  pasturing 
on  field  peas  should  be  confined  to  one  portion  of  tho  field  by  means 
of  movable  fences,  or  else  a  herder  should  be  employed  for  this  pur- 
pose.  If  sheep  or  hogs  are  allowed  to  roani  about  over  tho  entire 
field,  they  waste  a  great  deal  of  the  crop  by  wandering  around  aini- 

lesslv  as  soon  as  their 
hunger  has  been  sat- 
isfied.  Tho  animak 
should  not  be  turned 
into  the  field  until 
tho  seed  becomes 
hard.  Lambs  will 
fatten  on  field-pea 
pasture  in  from  70  t<> 
90  days,  and  a  good 
crop  will  usually  fat- 
ten from  10  to  15 
lambs  per  acre,  eaeh 
animal  gaining  about 
8  pounds  a  month. 
Hogs  in  a  thriftv 
condition  will  falten 
in  from  60  to  90  days. 
and  if  not  obliged  to 
gather  their  food  over 
too  largo  an  acrcage 

Fio.  13.— A  machine  designe»!  to  farilitate  the  hand  pickln?  of  peas  niake  ail  averagO 

and  beans.  i  *i  /  •  j 

dauygamof  1  pound. 

Alfalfa  or  sweet-clover  pasture  used  in  connection  with  field  peas 
noticcably  increases  the  rapidity  of  gain. 

MIXTURES  WITH  SMALL  GRAINS. 

The  field  pea  is  often  sown  in  mixtures  with  small  grains,  pri- 
tnarily  to  hold  the  vines  off  the  ground  and  thus  make  the  harvesting 
of  the  crop  easy.  Oats  are  moro  often  used  for  this  purpose  than 
the  other  grains,  although  barley  is  used  to  somo  extent  and  wheat 
in  a  few  cases.  The  yield  is  ncarly  always  larger  when  oats  are 
used  than  with  either  barley  or  wheat.  Mixtures  are  recommended 
in  all  cases  where  the  crop  is  to  be  used  exclusively  for  hay.  The 
presenco  of  oats  or  barley  in  tho  pea  hay  makes  a  bettcr  quality  of 
feed  than  pea  hay  alone. 
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Mixtures  are  oceasionally  used  when  the  field  pea  is  grown  for 
grain  purposes,  and  in  this  case  the  peas  and  small  grain  are  thrashed 
out  together  and  the  seed  separated  by  means  of  sieves,  either  in  the 
thrashing  machino  itself  or  in  a  íanning  mili  aftcrwards.  It  is 
doubtful,  however,  whether  the  greater  easo  of  harvesting  is  suffi- 
cicnt  to  overeóme  the  additional  troublo  required  to  sepárate  the 
peas  and  grain. 

FIELD  PEAS  AS  A  GRAIN  CROP. 

Field-pea  seed  has  been  used  quite  extensively  by  the  farmers  of 
Ontario  in  feeding  farm  animáis,  and  beef,  mutton,  and  pork  pro- 
duced  with  a  ration  composed  partly  of  field  peas  is  said  to  havo  a 
particularly  agreeable  flavor.1  Feeding  experiments,  however,  indi- 
cate  that  the  peas  used  alone  as  the  grain  part  of  a  ration  are  no  better 
than  corn,  bushel  for  bushel,  in  amount  of  gain  produced  and  are  a 
much  more  expensive  feed.2 

The  field  pea  is  reported  also  as  being  very  eíficient  in  a  ration  for 
milch  cows,  especially  when  the  peas  are  mixed  with  oats.8  It  is 
doubtful  whether  a  feeder  is  ever  justified  in  using  field-pea  seed 
alone,  for  several  reasons.  In  the  first  place,  when  ground  or  crushed 
the  meal  is  heavy  and  hard  to  digest,  and  in  addition  to  this  failing  it 
is  too  high  in  protein  and  too  low  in  fat  to  make  its  use  as  a  con- 
céntrate economical  unless  it  is  mixed  with  other  grain  feeds  strong 
in  fat  and  carbohydrates.  Table  I,  Wyoming  Agricultural  Experi- 
ment  Station  Bulletin  84,  illustrates  this  point. 

Table  I. — Analysis  of  the  food  valué  of  fidd  peas  and  corn. 


Feed. 

Digestible  nutrlents  In  100 

Protein. 

Curbo- 
hydrales. 

Fat. 

Prr  cent. 

1K.8 
7.9 

Per  etnt. 
51. H 
66.7 

Ptr  cent. 
0.7 
4.3 

The  proper  place  for  the  field  pea  in  feeding  operations  scoms  to  be 
in  a  mixture  with  oats,  barloy,  corn,  or  wheat  bran,  being  used  as  a 
carrier  of  protein  in  the  northern  feeders'  ration  much  as  cottonseed 
meal  is  used  in  the  South. 


»  Day,  O.  E.  Baoon  product  km.  Ontario  Agr.  Col.  and  Exp.  Farm  Bul.  129,  p.  15, 1003. 

*  Carlyle,  W.  L.  Feeiling  ground  corn  versus  ground  j>«w  to  lambs  before  and  aíter  wetuiíiiK.  In  Wls. 
Agr.  Exp.  8 ta.  16th  Ann.  Rpt.  [1WS1/99,  p.  44-61,  ñg.  4-5,  1899. 

I>ay,  O.  E.  Experiments  In  the  feeding  of  Uve  stock.  Ontario  Agr.  Col.  and  Exp.  Farm  Huí.  110,  p. 
7,1900. 

 Peas  m.  corn  for  fattening  steers.   In  Ontario  Agr.  Col.  and  Exp.  Farm,  27th  Ann.  Rpt.,  1001,  p. 

58,  1002. 

»  Murray,  James.  Experiments  with  peas.  Canadá  Exp.  Farms  Rpta.,  (lfl(W];09,  p.  2SO-2S1,  iw». 
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It  is  always  well  to  grind  the  peas  beforc  feeding,  as  the  seeds  of 
•  most  varieties  aro  very  hard,  and  except  when  fed  to  hogs  good 
resulta  can  not  be  expected  unless  they  are  ground  before  being  given 
to  the  animal.  Besides  being  used  in  the  ordinary  feed  lot,  a  great 
inaiiy  of  the  peas,  especially  in  the  eastern  part  of  the  United  States 
and  in  southern  California,  are  used  by  pigeon  fanciers  in  the  pro- 
ductton  of  squabs  and  also  by  poultrymen  as  a  constituent  of  their 
chiekon  feeds.  A  small,  round  pea,  similar  to  the  Golden  Vine,  is 
preferred  in  such  cases.  The  color  of  the  pea  is  not  a  matter  of 
importance  in  feeding  it  to  pigeons  or  chickens.  In  the  Lake  región, 
however,  whero  the  product  ion  of  t  he  field  pea  for  stock  purposes  is 
combined  with  the  canning  industry,  the  growers  prefer  a  green  or 
white  seeded  pea,  in  order  that  the  crop  may  be  available  fortable 
use  whenever  canning  factories  will  pay  a  higher  price  for  the  com- 
modity  than  will  the  stockman  or  grain  dealer. 

FIELD  PEAS  AS  A  HAY  CROP. 

The  field  pea  is  commonly  grown  in  Pennsylvania  and  New  York 
for  hay,  and  the  larger  part  of  the  crop  in  the  Southern  States  is  also 
used  in  this  marmer.  When  grown  for  hay  the  field  pea  is  almost 
always  sown  in  a  mixturo  with  oats  or  some  other  small  grain.  As 
stated  before,  these  mixtures  with  grain  stand  up  much  better,  caus- 
ing  less  trouble  in  the  harvest,  and  the  presence  of  oats  or  barley  in 
the  crop  also  causes  it  to  cure  moro  quickly.  The  yield  from  a  mix- 
ture of  oats  and  peas  is  usually  larger  than  that  from  timothy.  The 
field  pea  works  into  a  rotation  very  nicely,  because  of  the  fact 
that  when  harvest ed  for  hay  it  is  removed  from  the  field  early  in  the 
year,  thus  allowing  time  for  a  thorough  preparation  of  the  soil  during 
the  fall.  The  feeding  valuó  of  pea  hay  is  quite  high,  being  apparently 
about  the  same  as  that  of  alfalfa  hay.  Tablo  II  shows  the  averago  of 
15  analyses  of  field-pea  hay  as  compared  with  the  average  of  44  analy- 
ses  of  alfalfa  hay. 

The  figures  show  the  average  of  ali  American  analyses  of  field  peas 
and  alfalfa  redured  to  a  dry-matter  basis,  as  compiled  by  Mr.  G.  L. 
Bidwell,  of  the  Bureau  of  Chemistry. 


Tabi.k  II.— Comparati re  analyses  of  dry  matter  in  field  pea»  and  alfalfa. 


Crop. 

Ash. 

Prnt^tn. 

Crudo 
flber. 

Nitrogrn- 

íree 
extract. 

Number 
of  analy- 

Alfalfa  

Per  crnt. 

X.  (VS 

Per  cent. 
19.  as 
16.35 

Per  cent. 

25.  14 

26.  74 

Per  cent. 
3.23 
3.00 

Per  cent. 
39. 75 
45.05 

15 
44 

Even  the  straw  from  thrashed  peas  carries  a  suificiently  high  per- 
centage  of  protein  to  warrant  its  careful  preservation  and  use  in  the 
feed  lot.    The  digestible  nutrients  in  pea  straw  compared  with  those 
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of  other  well-known  roughages,  as  compiled  in  Henry's  "Feeds  and 
Feeding,"  are  shown  in  Table  III. 


Table  III. — Digestible  nutriente  in  100  pounds  of  air-dry  substancc. 


Food. 

Protrin. 

Carbohy- 
dratos. 

Fat. 

Pounds. 
6.8 
2.8 
4.3 
1.2 
.7 
1.7 

Pounds. 
35.8 
43.4 
32.3 
38. 6 
41.2 
32.4 

Pounds. 
1.7 
1.4 

.8 

.r. 

.7 

FIELD  PEAS  AS  SILAGE. 

It  is  not  economical  to  put  the  field  poa  in  tho  silo  alono,  on  ae- 
count  of  its  lügh  protein  content.  It  makes  a  better  balanccd  ration 
and  keeps  bettcr  when  combiüed  with  some  small  grain,  which 
should  bo  mixed  with  the  peas  in  sowing  if  the  crop  is  intended 
especially  for  ensilage.  The  chief  source  of  pea  ensilage  is  tho  refuse 
of  pea  canneries. .  This  material  is  not  often  placed  in  a  regular  silo, 
but  is  stacked  up  green  as  it  comes  from  tho  eannery  and  allowed  to 
ferment  in  the  stacks.  This  means,  of  course,  considerable  waste 
on  the  surfaces  of  tho  stacks,  which,  coming  in  contact  with  tho  air, 
always  spoils,  but  12  or  18  inchcs  under  tho  surfaco  tho  material  will 
bo  found  packed  down  closely  and  in  good  condition  if  tho  stack  lias 
boen  well  built.  (Fig.  14.)  Fceding  tests  made  with  pea  silage  pre- 
served  in  this  way  indicate  a  very  high  valué,  especially  for  dairy 
cows.  It  is  estimated  that  about  61  per  cent  of  the  total  of  refuso 
vinos  from  pea  canneries  is  now  made  into  silage,  21  per  cent  into 
hay,  12  per  cent  is  used  as  green  feed,  and  tho  other  6  per  cent  is 
either  used  as  fertilizer  or  thrown  away.1 

FIELD  PEAS  AS  A  GREEN-MANURE  AND  COVER  CROP. 

The  field  pea  is  well  suited  for  use  as  a  greon-manure  crop  in  or- 
chards  and  is  used  quite  cxtensively  for  this  purpose  in  the  citrus 
orchards  of  California.8  (Fig.  15.)  No  other  crop  except  vctch  is 
so  well  adapted  for  this  uso  in  the  southern  part  of  that  State.  The 
chief  objection  to  it  has  always  been  the  expense  of  the  seed.  The 
largor  varieties  of  the  field  pea  require  from  3  to  3£  bushels  of  seed 
per  acre,  tho  average  for  all  varieties  being  about  2\  bushels.  The 
price  of  seed  which  has  not  been  hand  pieked  and  is  therefore  apt  to 
bo  of  mixod  varieties  varios  from  %  1 .50  to  $2  a  bushel.    This  means 

i  Moro  detailed  informal  ion  on  thLs  practico  will  be  foiind  In  Burean  of  Plant  Industry  Circnlar  45,  vn- 
titled  "The  Utilizatton  of  Pea-Tannery  Refnse  for  Forape." 
*  Dureau  of  Plant  Industry  Dulletin  190,  entitled  "Orchard  (Jrwn-Manurí*  Crops  in  ('aliromia,"  p.  17. 
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that  the  seed  alone  for  u  green-manure  crop  wiU  cost  in  the  neighbor- 
hood  of  $5  an  acre.  Comnion  votch,  on  the  other  liand,  on  account 
OÍ  its  smaller  seed,  requires  only  60  pounds  of  seed  to  the  acre  and 
entails  an  expenso  of  not  more  than  $2.50  or  $3  an  aere.  When  used 
for  groen  manuro  the  peas  should  not  be  plowed  under  until  thov 
have  rcached  their  niaxinium  growth,  unless  other  conditions  con- 
nected  with  the  main  crop  require  that  the  plowing  be  dono  earlier. 
It  is  well  to  remember  that  the  field  pea  continúes  to  grow  long  after 
the  fírst  blooms  appear,  successive  bloonis  being  fonned  as  the  stein 
elongates.  The  most  favorable  time  to  plow  the  peas  under  wiU 
probably  be  reached,  therefore,  about  the  time  the  first  pods  aro 
well  íilled. 

The  varieties  sclected  for  use  as  a  green-manuro  or  a  cover  crop 
should  be  those  which  are  known  to  be  adapted  to  the  locality,  and 


Fio.  14.— A  stock  oí  pea-vine  reíase  írom  a  canninp  íactory  at  fieneseo,  N.  Y.   Note  the  incline  up 
which  the  load  oí  reftise  Ls  hauled  to  he  dumped  on  the  stack. 

one  with  a  good-sized  vine  is  to  be  preferred  over  those  that  make  a 
heavy  yield  of  seed.  The  large  Marrowfat  j>eas,  such  as  the  Canadian 
Beauty,  Arthur,  Paragon,  and  Maokay,  aro  well  adapted  for  this  pur- 
pose,  as  are  also  the  Prussian  Blue  and  Wisconsin  Blue. 

The  uso  of  a  green-manure  crop  is  proíltable  only  in  sections  where 
suíhcient  soil  moisture  is  present  to  cause  the  quick  decay  of  the 
vegetable  matter  turned  under.  This  prerequisite  is  supplied  in 
southern  California  and  other  irrigated  distriets  by  the  irrigation 
water.  The  immediate  ñnancial  loss  aceompnnving  the  use  of  green- 
manure  crops  in  rotation  systems  whicli  are  being  tested  in  the  Great 
Plains  región  is  due  largely  to  the  insufficiency  of  soil  raoisturo  and 
the  fact  that  the  green-manure  crop  often  occupies  the  ground  lato 
in  the  season,  using  up  the  supplv  of  moisture  which  would  otherwise 
be  available  for  the  next  ero]).1 

>  Burean  of  Plant  Industry  Bulletin  1*7,  entitled  "A  8ludy  oí  Cultivution  Methods  and  Orop  Hotation> 
for  the  Great  Plains  Area,"  pp.  ¿5  and  70. 
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VALUE  OF  FIELD  PEAS  LN  ROTATIONS. 

The  valué  of  the  field  pea  in  rotations  with  hay,  grain,  and  rorn 
crops  has  been  provecí  throughout  the  Northern  States  and  also  in  a 
few  localities  in  the  niountain  districts  and  irrigated  Vafleys  of  the 
West.  In  the  Xortheastern  and  North-Central  States,  where  rota- 
tions are  regularly  practiced,  the  field  pea  usually  follows  the  meadow 
crop.  This  would  seem  to  be  the  wrong  place  for  it  in  a  rotation, 
becauso  of  the  fact  that  nitrogen  and  humus  aro  usually  fairly  abun- 
dant  in  the  soil  after  a  meadow  has  been  plowed  up.  In  praetiee, 
however,  it  is  found  that  the  crop  of  field  peas  is  very  effective  in 
furthering  the  disintegration  of  the  sod  left  by  the  grass.  It  is  this 
fact  which  has  determined  its  position  in  the  rotation.  The  ground 
is  left  in  especially  good  condition  for  a  wheat  crop,  and  the  increase 
in  yield  of  grain  due  to  a  preceding  crop  of  field  peas  has  been  quite 


Fio.  ló.  — Field  peas  Krowing  ¡n  aa  orante  grove  at  Itedlands,  Cal.   ( l*hot©Kraphed  February  9, 1909.) 

marked.  The  eíTect  of  the  nitrogen  added  by  a  well-inoculated  crop 
of  íield  peas  is  shown  by  a  decided  increase  in  the  amount  of  straw 
accompanying  the  larger  grain  yield  of  the  following  crop.  Tlüs  is 
well  illustrated  by  the  results  at  the  Montana  Kxperiment  Station  in 
1903/  as  shown  in  Tablo  IV. 

Tablk  IV. —  Yieldx  of  oats  following  six  crops,  showing  the  hcneficial  effcct  of  field  peas. 


Crop  on  lan<l  in  1902. 


Fielil  pea  

Wheat.  

«lo  ver  

Harley  

Supir  beets  

Oats  •  

i  Montana  Ap-icultural  Experimcnt  Station  Hulletin      j».  vi. 


Yield  of  oats  in  1903. 

Grain. 

Straw. 

BtuhtLi. 

Pound*. 

100 

3,410 

49 

1.250 

V, 

2,665 

42 

1. 115 

S2 

2, 400 

M 

1,448 
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The  uso  of  the  field  pea  as  a  winter  logumc  in  the  South  permits 
the  production  of  two  crops  on  tho  land  duriug  ono  season.  In  sonie 
localitics,  as  at  San  Antonio,  Tex.,  the  peas  aro  sown  in  the  fall, 
usually  the  latter  part  of  November.  Some  mjury  has  resultcd  froni 
winter  freezes,  but  a  few  varieties  have  been  found  which  will  survive, 
and  these  have  produced  about  2  tona  per  acre  of  hay,  or  14  bushels 
of  thrashed  peas  when  allowed  to  maturo.  Tliey  aro  much  more 
profi  labio  in  tlüs  way  than  cowpeas  planted  as  a  summer  crop  foHowing 
a  small  grain  or  eorn.1 

In  North  Carolina  it  has  been  found  possible  to  plant  field  peas  in 
February,  harvest  thom  in  May,  and  then  grow  a  erop  of  cowpeas, 


Fio.  16.— A  field  ncar  Rocky  Mount,  N.  C.showtng  tho  production  oí  two  crops  in  one  soason.  the 
cowpeas  íollowlng  the  field  peas,  which  were  harvestod  in  May.  The  largo  riele  in  tho  right 
foreground  is  field  peas;  tho  smallor  ones  to  the  left  are  cowpeas. 


sorghum,  or  millet  on  tho  saino  ficld.  Such  a  crop  system  is  ilhis- 
trated  in  figure  16. 

DISEASES  OF  THE  FIELD  PEA. 

POWDERY  MILDEW. 

Powdery  mildew,  Fryttiphe  polygoni  DC.,  is  usually  niost  destnir- 
live  on  late-planted  or  late-maturing  varieties  of  field  peas.  It  is  also 
ooníined  rather  closely  to  humid  olimates,  where  it  sometimos  reduces 
the  yield  considerably.  The  reinedv  for  tliis  disenso  lit*s  for  tho  most 
part  in  the  rotation  of  crops,  l>nt  where  onlv  small  portions  of  a  field 
aro  afTectcd  the  disease  can  bo  controflod  by  spraying  with  Bordeaux 
mixture.    If  largo  áreas  are  aíTected  it  is  not  economical  to  spray. 

LKAF-SPOT  OR  PEA-BLKíHT. 

Another  disease  which  has  been  troublesome  in  the  pea-caiuiing 
distriets  of  both  Wisconsin  and  Ohio  2  is  the  leaf-spot  or  pea-blight, 

'  i  ii(  ilar  N'...  r,of  thr  oiliceof  W«  tern  írn.-.u  i-.n  \  ■_-n.  ull  ure,  enl  itled  "  Hio  Work  oí  the  San  Antonio 
K\|MTÍment  I  arin  in  l'U  I." 

1  Van  Hook,  J.  M.  Blighting  of  flcld  íind  Rnrden  pea<,  chiefly  dne  to  see<l  infecí  ion. —Powdery  müdrw 
of  th.'  pea.    Oído  Agr.  Exp.  Sta.  Huí.  173,  p.  231  211»,  11  fig.,  I90A. 

Ruvell,  II.  I..    Pea  hllght.    /n  WLs.  Agr.  Exp.  Sta.  Bul.  221,  p.  4-4"»,  fig.  1,  MIS. 


■ 
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Ascochyta  pisi  Lib.  This  diseaso  can  be  controlled  in  tho  sanio  way 
as  powdery  mildew  by  spraying  with  Bordeaux  mixturo  whoro  tho 
área  affected  is  small,  but  in  largo  fiolds  tho  farmor  must  depend 
upon  tho  rotation  of  crops.  Although  the  diseaso  is  carriod  on  tha 
seeds,  treatment  of  the  soed  with  insecticides  or  hot  water  is  not 
efFeotive,  becauso  tho  germ  of  tho  soed  is  injured  by  tho  treatment 
more  quickly  than  aro  tho  spores  of  tho  fungus. 

INSECT  ENEMIES. 

The  pea  weevil  (Lnria  pixorum  Limi.)  is  tho  most  sorious  eneniy  of 
tho  ficld  pea.1 

This  insect  has  dono  moro  than  anything  elso  to  limit  tho  acroago 
devoted  to  this  crop  in  Canadá.  Aecording  to  Prof.  C.  A.  Zavitz, 
in  Bullotin  126  of  tho  Ontario  Agricultural  College,  the  acreago  of 
field  peas  in  Ontario  in  1902  was  just  about  half  what  it  would  havo 
been  if  the  weovil  had  not  proved  so  destructivo.  Thero  was  a 
steady  increaso  in  área  froni  560,770  acres  in  1882  to  896,735 
acres  in  1897,  but  from  this  time  thero  has  been  a  gradual  decroaso  to 
532,639  acres  in  1902.  A  continuation  of  tho  increaso  from  1897 
would  havo  resulted  in  an  arca  of  1,000,000  acres  devoted  to  tho 
culturo  of  tho  field  pea  in  1902  in  place  of  the  actual  532,639  acres. 
This  differenco  is  almost  entirely  due  to  the  attacks  of  the  weevil. 

The  constant  increaso  in  the  ravages  of  tho  weevil  during  this 
pcriod  is  shown  by  the  porcentage  of  weevily  peas  in  the  Early  Britain 
variety  grown  at  the  Guclph  Experiment  Station.2  These  perccnt- 
ages  were  as  follows:  1894,  2  per  cent;  1895,  7  per  cent;  1896,  11 
per  cent;  1897,  34  per  cent;  1898,  49  per  cent;  1900,  75  per  cent; 
1901,  96  per  cent.  After  1901  there  was  a  decroaso  in  the  percentage, 
probably  due  to  the  fact  that  many  of  the  f armera  around  Guelph 
quit  growing  the  field  pea. 

The  pea  weevil  is  a  small  grayish  or  brownish  gray  beetle,  marked 
with  lighter  spots.  The  insect  lays  its  egg  on  the  young  pod  and 
this  egg  hatches  out  and  produces  a  larva  which  boros  through  the 
wall  of  the  pod  and  entera  the  young  pea,  wherc  it  feeds  on  the  grow- 
ing embryo  and  later  pupates.  The  pupa  remains.  in  the  seed  until 
the  next  season,  usually  emerging  from  the  pea  the  following  spring, 
but  the  behavior  of  the  weevils  is  unfortunatcly  not  uniform  in  this 
respect,  many  of  thera  coming  out  sooner,  so  that  the  dates  of  emer- 
gence  will  range  from  harvest  to  planting  time  the  following  year. 
Ono  remedy  for  the  attacks  of  the  weevil  is  to  store  the  seed  intended 
for  planting  in  tight  bags  and  hold  it  over  for  one  year,  in  which 

1  Chittcnden,  F.  H.   Insccts  injurious  to  beana  and  pvas.   In  U.  S.  Dept.  Apr.  Ycarbook  for  lS'j*, 
p.  233-200,  flg.  66-82, 1S99. 

•  Zarítz,  C  A.  The  msults  of  uVM  oxporiments  with  fnrm  orops,  1WM.   Ontario  Apr.  Col.  and  Exp. 
Farm  Bul.  140,  p.  25,  190T.. 
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case  the  bectlo  will  emerge  from  tho  seed  and  (lie  bofore  the  next 
planting  season  arrives.  Another  method  employed  by  secdsmen  is 
to  fumígate  tbe  seed  with  carbón  bisulplúd,  which  can  be  obtained  at 
a  reasonable  cost  from  any  druggist.  In  applying  this  remedy  the 
seed  imist  be  placed  iii  a  tight  box  or  barrel  and  exposed  from  30  to 
48  hours  to  tho  fumes  of  this  liquid.  The  carbón  bisulphid  should 
be  exposed  in  a  shallow  <lish  placed  on  top  of  the  peas,  sinco  the 
vapor  is  heavier  tlian  air.  This  vapor  when  mixed  with  air  is  quite 
ijiflammable,  and  caro  should  he  taken  not  to  ignite  it  in  any  way; 
otherwise,  a  scrious  explosión  may  oceur.  One  pound  of  tho  liquid 
is  usually  considered  suflicient  to  fumigate  100  bushcls  of  peas,  but 
it  is  well  to  use  somewhat  more  than  this  in  order  to  be  sure  of  killing 
all  the  inseets. 

Continuous  cropping  of  the  land  to  the  ñeld  pea  is  almost  sure 
to  mean  a  constant  increase  in  the  numbers  of  the  pea  weevil.  Prac- 
tically  tho  oíd)'  remedy  for  this  state  of  affairs  is  to  stop  growing 
peas  for  scveral  ycars,  in  which  case  the  weevil  will  bo  exterminated 
tlirough  lack  of  food. 

Attempts  have  been  made  to  discover  a  substituto  for  the  field 
pea  which  is  not  subject  to  the  attacks  of  this  insect.  Among  the 
legumes  which  have  been  tried  for  this  purposo  are  tho  grass  pea 
and  the  chick-pea.  The  weevil  does  not  injure  either  of  these  peas, 
but  they  aro  not  productivo  enough  to  mako  a  profitablo  crop  for 
tho  ordinary  farmer,  and  tho  markot  for  tho  seed  is  not  sufficienUy 
well  establishcd  to  guarantee  him  a  dependable  pnce. 

Another  insect  which  occasionally  does  considerable  damage  is  the 
pea  aplús,  or  plant  louse  (Aphis  pisi  Kalt.).  It  has  appearcd  in 
pea-growing  sections  at  intervals  and  practically  destroyed  the  sea- 
son's  crop,  but  it  does  not  stay  with  tho  crop  so  continuously  year 
af  ter  year  as  does  the  weevil.  The  aphis  increases  rapidly  during  a 
period  of  warm,  dry  weather,  but  a  heavy  rain,  even  when  tho  insect 
is  abundant,  will  sometimes  freo  the  vines  almost  entirely  from  it. 
Uidess  some  weather  condition  acts  in  this  way  to  destroy  the  pest, 
tho  only  hope  of  tho  farmer  is  for  the  parásitos  of  the  apliis  to  increaáe 
sulliciently  in  numbers  to  overeóme  and  destroy  it. 

SUMMARY. 

The  pea  when  grown  on  a  field  scale  for  forage  is  propcrly  termed 
"field  pea,"  but  more  often  "Canadá  field  pea"  or  "Canadian  pea." 

The  field  pea  is  of  very  ancient  cultivation,  but  was  first  growii 
only  for  human  food. 

As  a  field  crop  it  is  widely  grown  in  Canadá,  but  is  important  in  the 
t'nited  States  in  the  northem  tier  of  States  and  in  regions  of  higli 
altitude  farther  south  in  the  Kocky  Mountains. 
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The  field  pea  deserves  wider  use  as  a  winter  legumo  in  the  Southeni 
States. 

Cool  weather  during  the  growing  season  is  essential. 
The  best  3rields  are  made  on  clay-loam  soils. 

The  best  early  field  pea  is  the  Freneh  June,  the  best  midseason 
variety  the  Golden  Vine,  and  among  the  most  popular  late  varieties 
are  the  Canadian  Beauty  and  the  Blue  Prussian.  Of  the  ncwer 
varieties,  the  Carleton  and  the  Bangalia  are  both  well  liked  in  the 
Northwestern  States. 

In  the  Northern  States  sceding  should  be  done  as  early  in  the 
spring  as  the  ground  can  be  worked  properly.  In  the  Soutli  fall 
seeding  or  lato  winter  seeding  is  necessary. 

In  the  humid  regions  1 J  to  3¿  bushels  of  peas,  dependent  upon  the 
size  of  the  seed,  are  required  to  plant  an  acre.  In  the  dry  regions 
1  to  2£  bushels  of  seed  will  bo  found  suflicient. 

A  grain  drill  should  be  used  wherever  possible  for  seeding  the  peas. 

The  field  pea  should  not  be  cut  for  hay  un  til  the  pods  are  well 
formed,  and  for  grain  purposes  it  is  not  well  to  harvest  until  the 
earliest  pods  are  turning  yellow. 

Special  attaehments  for  tho  cutter  bar  of  the  mower  cnable  the 
fanner  to  harvest  his  field  peas  with  ordinary  haying  macliinery. 

Thrashing  may  be  accomplished  with  an  ordinary  grain  separator 
by  removing  most  of  the  concave  teeth  and  reducing  the  speed  of  the 
cylinder. 

Pasturing  field  peas  with  sheep  or  hogs  has  been  found  profitable 
in  the  San  Luis  Valley  of  Colorado  and  is  worthy  of  trial  in  other 
pea-growing  distriets,  especially  those  located  near  rango  lands. 

When  grown  for  hay  purposes,  mixtures  with  oats  or  barley  are 
to  be  preferred. 

Field-pea  seed  has  been  used  with  success  as  a  concéntrate  in 
feeding  rations  for  both  meat  and  milk  production. 

The  refuse  from  pea  canneries  is  sometimes  utilized  as  silago  with 
good  resulte,  especially  in  feeding  dairy  cows. 

Tho  field  pea  has  been  found  well  suited  for  uso  as  a  green-manure 
crop  in  the  citrus  orchards  of  southern  California. 

Because  of  its  effect  on  the  fertility  of  the  soil,  the  field  pea  is 
valuable  in  crop  rotations. 

The  diseases  whieh  aro  most  destructivo  are  powdery  mildew  and 
leaf-spot. 

The  most  destructivo  insect  enemy  is  the  pea  weevil,  but  the  pea 
aphis,  or  plant  louse,  also  does  considerable  damage  at  intervals. 
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THE  FIELD  PEA  is  widely  grown  in  Canadá,  and  is 
important  in  the  United  States  in  the  northern  tier 
of  States  and  in  regions  of  high  altitude  fartber  south  in 
the  Rocky  Mountains. 

The  fleld  pea  deserves  wider  use  as  a  winter  legume 
in  the  Southern  States. 

Cooi  weather  during  the  growing  season  is  essential. 
The  best  yields  are  made  on  clay-loam  soils. 
The  best  early  fleld  pea  is  the  French  June,  the  best 
midseason  variety  the  Golden  Vine,  and  ainong  the  most 
popular  late  varieties  are  the  Canadian  Beauty  and  the 
Blue  Prussian.  Of  the  newer  varieties  the  Garleton, 
Kaiser,  Bangalia,  Paragon,  and  Gregory  are  valuable  and 
should  be  grown  more  widely. 

The  fleld  pea  should*  not  be  cut  for  hay  until  the  pods 
are  well  formed,  and  for  grain  it  is  not  well  to  harvest 
until  the  earliest  pods  are  turning  yellow. 

Pasturing  fleld  peas  with  sheep  or  hogs  has  been  found 
profítable  in  the  San  Luis  Valley  of  Colorado  and  is 
worthy  of  trial  in  other  pea-growing  distriets,  especially 
those  located  near  range  lands. 

When  grown  for  hay,  mixtures  of  fleld  peas  with  oats 
or  barley  are  recommended. 

Field-pea  seed  has  been  used  with  success  as  a  concén- 
trate in  fceding  rations  for  the  production  of  both  meat 
and  milk. 

Because  of  its  eflfect  on  the  fertility  of  the  soil,  the  fleld 
pea  is  valuable  in  crop  rotations,  and  its  use  as  a  substi- 
tuto for  summer  fallow  in  the  wheat-growing  distriets  of 
the  Northwest  is  advised. 
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DESCRIPTION  OF  THE  FIELD  PEA. 

THE  FIELD  PEA  is  an  annual  plant  with  slender  stems  2  to 
4  feet  high,  which  stand  erect  only  where  there  are  othor 
objeets  to  which  they  can  cling.  Tho  plants  seldom  havo  moro  than 
three  stalks  and  very  often  only  one  or  two.  Tho  horbage  is  palo 
green  with  a  whitish  bloom  on  the  surfaco.  Each  leaf  bears  usually 
two  or  three  pairs  of  leañets  and  is  terminatod  by  a  slondcr,  branched 
tendril.  (Fig.  1.)  The  flowers  are  reddish  purple,  pink,  or  white, 
mostly  two  or  three  to  each  flower  stalk.  The  hanging  pods  are 
about  3  inches  long,  each  containing  five  to  niño  noarly  round  seods. 

The  garden  pea  is  cultivated  primarily  as  a  green  vegetablo  or  as 
a  grain  crop  f or  human  f ood ;  the  field  pea  is  grown  f or  hay  or  for  grain 
to  feed  to  animáis.  In  many  cases,  however,  tho  samo  variety  is 
grown  for  both  purposes. 

Generally  speaking,  the  varietics  with  wrinkled  yellowish  or  green- 
ish  seeds  and  white  flowers  are  classed  as  garden  peas,  while  those 
with  smooth  seeds  are  considered  field  peas.  Some  field-pea  vario- 
ties  have  yellow  seeds  and  white  flowers,  while  others  have  colored 
blossoms  and  brown,  marbled,  mottled,  or  speckled  seeds. 

Some  confusión  of  ñame  has  arisen  in  this  country  because  in  tho 
South  the  cowpea  is  often  called  the  field  pea,  while  in  the  same  región 
the  garden  pea  is  distinguished  as  the  English  pea.  The  cowpea  is 
really  a  bean,  resembling  the  common  bean  both  in  its  leaves  with 
three  large  leaflets  and  no  tendrils  and  in  its  kidney-shaped  seeds. 
Further,  on  account  of  tho  fact  that  the  true  field  pea  is  more  largely 
grown  in  Canadá  than  in  the  United  States,  it  is  frequently  called 
the  "Canadá  field  pea"  or  the  "Canadian  field  pea." 
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This  bulletin  treatsof 
the  field  pea  as  a  forage 
crop,  whether  grown  for 
hay  or  for  grain  for 
stock,  and  does  not  in- 
clude  thecowpea,  which, 
as  already  stated,  is 
really  a  bean. 

HISTORY. 

The  nativo  homo  of 
the  pea  is  supposod  to  be 
in  that  part  of  western 
Asia  extending  from  the 
Mediterranean  Sea  east- 
ward  through  Syria  and 
Palestine  to  the  Hi ma- 
laya Mountains.  It  ap- 
pears  to  have  been  one 
of  the  first  cultivated 
crops,  as  seeds  have  been 
f  ound  among  the  relies  of 
the  Stone  Age  in  Switz- 
erland.  It  was,  per- 
haps,  one  of  the  first 
crops  to  be  brought  over 
by  the  colonists  to  the 

Fio.  1.— Frultlng  branch  of  a  flold-poa  vino,  showing  the  character-    U nited      States,  SU1C6 
Istics  of  stem  and  leaf  and  the  siiccession  of  bloom  and  pods.        there  are  records  of  itS 

being  grown  in  Virginia  as  early  as  1636.  The  cultivation  of  the  field 
pea  did  not  spread  rapidly  in  that  section  of  the  United  States,  but  as 
the  country  developed  it  gained  more  and  more  favor  in  Canadá  and 
became  a  staple  crop  in  the  United  States  only  in  the  New  England 
States,  New  York,  Michigan,  Wisconsin,  Minnesota,  and  the  eastexn 
Dakotas. 

The  total  área  devoted  to  the  field  pea  in  the  United  States,  al- 
though  considerable,  has  never  been  reported  in  the  census;  henee, 
no  deíinito  figures  are  available.  The  máximum  production  in  cen- 
tral and  etistern  Canadá,  to  judge  from  the  Ontario  reports,  was 
probably  reached  in  1897,  when  896,000  acres  of  field  peas  were  re- 
ported in  that  Province  alone.  The  acreage  in  Ontario  had  decreased 
to  258,000  in  1909,  the  decreaso  being  due  largely  to  the  attaoks  of 
the  pea  weevil. 
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The  cultivation  of  the  field  pea  throughout  western  Canadá  has 
increased  with  the  sottlement  of  that  territory.  In  Washington, 
Oregon,  Idaho,  and  western  Montana  it  has  also  beon  found  woll 
adapted  to  the  climate  and  soil  and  ¡a  steadily  increasing  in  impor- 
tance  as  a  farm  crop.    (Fig.  2.) 

CLIMATIC  AND  SOIL  ADAPTATIONS. 

A  cool  growing  season  is  essential  for  tho  field  pea.  High  tem- 
peraturas are  much  more  injurious  than  frosts,  which  aro  disastrous 
to  the  crop  only  when  they  occur  just  at  the  period  when  the  pods 
are  setting.  These  climatic  requiroments  of  tho  field  pea  limit  its 
successful  production  as  a  sumnier  crop  to  the  Northern  States  and 
Canadá  and  to  high  altitudes  in  tho  mountains  of  our  Western  States. 
It  may,  howevcr,  be  grown  with  proíit  as  a  winter  crop  in  tho  Southern 
States.  (Fig.  3.)  Its  moisture  requirements  are  less  important  than 
those  of  temperature,  but,  other  things  being  oqual,  it  does  best  whero 
the  rainfall  is  fairly  abundant.  A  15-ineh  rainfall  in  western  Canadá 
is  suffioient  to  produce  a  good  crop,  wlülo  20  incites  of  rain  in  Kansas, 
Nebraska,  or  Colorado  are  inadequate. 

Long  oxperience  with  the  field  pea  has  indieated  that  clay  ftoama  of 
limestone  formation  are  best  suitod  to  its  culture.  As  is  tho  case 
with  most  other  legumes,  the  field  pea  thrives  best  in  a  calcareous  soü. 
Where  the  soil  is  not  of  limestone  formation  it  is  advantageous  to  add 
lime  frequently.    The  field  pea  also  does  fairly  well  on  sandy  loam 


V  Fio.  2.—  Field  peas  ia  bluoio  iiear  Pullman,  Wash.,  showing  tho  vigor  and  tuiJíuruüty  oí  growth 
"  aitaüicd  iu  loat  locality. 
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Fig.  3.— Outllne  map  of  tho  United  States,  showing  arcas  to  which 
the  fleld  pea  is  well  adapted. 


soils,  but  on  loóse,  light  sands  tho  growth  is  usually  small  and  the 
crop  suffers  quickly  in  periods  of  drought.    Heavy,  black  soils  rich 

in  humus  tend  to  pro- 
duce a  heavy  growth  of 
vines  but  compara- 
tively  few  pods.  One 
may  expect  a  largo  ton- 
nago  of  hay  on  suoh 
soils  and  a  small  seed 
yield. 

Good  d  rain  age  is  es- 
sential  for  success  with 
the  field  pea.  It  grows 
well  on  moist  soils,  but 
will  not  succeed  in  looa- 
tions  whero  standing 
water  ocours  or  where  the  soil  is  habitually  soggy.  Experimenta  in 
Wyoming  indícate  that  soils  strong  in  alkali  are  disastrous  to  the 
crop. 

VARIETIES. 

The  variety  of  field  pea  grown  in  any  región  depends  primarily 
upon  its  adaptation  to  soil  and  climatic  conditions  and  to  tho  object 
for  which  the  crop  is  beúig  grown,  but  local  prejudice  and  tho  avail- 
ability  of  seed  peas  also  affect  the  choice.  The  best  general-purpose 
pea  and  the  one  most  widely  known  is  the  Golden  Vine.  Short 
descriptions  of  tho  principal  varietios  follow.  The  seeds  of  most  of 
them  are  shown  in  figure  4. 

Golden  Vine. — The  Golden  Vine  is  a  mediura-early  variety  having  a  white  blossom 
and  a  small,  round,  cream-colored  seed.  It  has  become  popular  in  the  United  Statea 
on  account  of  its  uniformly  good  yields  of  both  forage  and  seed  and  the  fact  that  it 
is  usually  easy  to  obtain.   Tho  small  seeds  also  make  the  cost  of  seeding  less. 

French  June.— Tliis  is  one  of  the  best  early  varieties.  It  has  white  blossoms  and 
is  almost  identical  in  seed  cliaracters  with  the  Golden  Vine,  but  it  maturos  nearly  two 
weeks  earlier  and  the  vine  is  not  so  large.  In  spite  of  these  differences  considerable 
confusión  exists  in  respect  to  these  two  varieties,  and  the  Golden  Vine  is  often  sol  i 
as  French  J une. 

Marrowfat. — Tliis  group  oí  varieties  i.s  known  to  the  seed  trade  under  tho  ñames 
Marrowfat,  White  Marrowfat,  and  Large  White  Marrowfat,  besides  many  other  more 
distinctive  varietal  ñames,  sueh  as  Canadian  Beauty,  Gregory,  Arthur,  and  Potter. 
The  Marrowfat  varieties  ha  ve  white  blossoms,  large,  round,  cream-colored  seeds  and 
large  vines.   All  are  rather  lato  in  maturing. 

Blackeye  Marrowfat. — Tliis  group  of  varieties  has  seeds  very  similar  to  those  of.the 
White  Marrowfat  except  that  they  havo  a  black  hilum,  or  "eye."  As  a  rulo,  the 
peas  of  this  group  mature  a  littlo  earlier  than  those  of  the  Marrowfat  and  the  vine 
growth  is  leas.  Among  tho  named  varietios  wlúch  belong  to  this  group  are  the  Paragon 
and  the  Mackay,  two  varieties  which  are  among  the  best  yieldersin  Canadá. 

Wisconrin  Blue.—Thia  is  also  a  well-known  variety.  It  has  white  blossoms  and 
medium-sized,  round,  bluish  green  seed.   The  vines  are  large  and  it  is  rather  late, 
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maturing  about  the  same  time  as  or  later  than  the  Marrowfat.  It  is  quite  popular 
in  the  northern  lTnited  States.  Other  rather  im  portan  t  hlue-seeded  varieties  are 
the  Scotch,  Blue  Imperial.  Prussian  Blue,  and  Concordia.  The  whole  group  of  blue- 
seeded  field  peas  is  grown  rather  extensively  in  the  Lake  región  of  the  United  States, 
where  they  are  utilized  both  as  soup  peas  and  for  stock  feed. 


Golden  Vine 


Frenen  June 


»1 1  ttvt  »tti I 


|Canadian  Beauty! 


Wisconsin  Blue 


MacKay 
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Early  Britain 
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Bangal 


Fio.  4.— Seeds  of  sevoral  i  m  por  tan  t  varieties  of  ñeld  peas,  showing  tbe  most  common  si»»,  ahupes, 

and  color  marklngs.  (Natural  size. ) 
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Fie.  5. — A  plul  oí  Ikld  peas  at  the  San  Antonio  (Tcx.)  Ficld  Station.   l'hotographed  in  tlio  sprlng, 

when  ubout  rcady  to  l>c  plowod  under. 

Early  Britain. — Tho  Early  ilritain  ia  a  very  distinct  varioty,  haviiig  médium  to  lurge 
brown-oolored  seeds  which  are  dentod  on  the  sidos,  giving  theoi  a  Bomcwhat  wrinklod 
a|>|K>araiicc.  It  has  colored  blossonis  and  a  rather  Btocky  vine  with  large  lea  ves. 
The  Early  Britain  is  a)x>ut  three  or  four  days  earlier  in  maturity  than  the  Golden 
Vine  and  is  onc  of  the  leading  varieties  in  Canadá. 

Gray  WinUr  and  AuMrian  WinUr. — These  two  varieties  are  very  similar.  They 
)>oth  lK?long  to  the  group  of  winter-hardy  varieties  having  purple  blossoms  and  small, 
round  seeds,  gray  in  color,  marbled  with  brown.  These  varieties  will  endure  lower 
temperaturas  than  most  licld  peas  and  are  valúa  ble  as  winter-cover  and  groen -man  uro 
crops  on  the  Atlantic  and  Gulf  Coastal  Plains  and  the  Pacific  slope  of  Washington 
and  Oregon. 

Carleton. — This  íield  pea.  which  is  similar  to  the  Gray  Winter,  was  obtained  from 
New  Zealand  and  haa  proved  to  l>e  of  apecial  importance  in  the  dry  ragions  of  Wash- 
ington and  Oregon. 

Hanyalia. — This  variety,  secured  from  India  by  the  United  States  Department 
of  Agricultura,  is  fast  becoming  one  of  the  leading  íield  peas  of  eastern  Washington, 
northern  Idaho,  and  weatern  Montana,  where  it  has  made  conaistently  good  yields 
loth  with  and  without  irrigation.  It  resembles  the  (iolden  Vine  in  size  of  vine, 
dato  of  maturify,  and  shape  and  sÍ7.e  of  seed.  The  seeds,  however,  are  greenish  in 
color,  turning  brown  with  age.    The  blossoms  are  colored. 

KaistT. — The  Kaiser  is  a  variety  introduced  from  Germany  by  the  United  States 
Department  of  Agricultura.  It  has  médium  to  large,  deeply  dented  seeds,  gray  in 
color  and  speckled  with  purple.  The  stems  also  ara  strongly  tinted  with  dark  red. 
It  maturas  with  the  Golden  Vine  or  a  little  earlier  and  is  a  good  general-purpoee  pea. 
A  marked  peculiarity  is  ita  ability  to  endure  high  tem|K'ratura«.  which  should  make 
it  of  apecial  im¡x)rtance  ou  the  southern  edge  of  the  pea-growing  district. 

PREPARATION  OF  THE  SEED  BED. 

Most  growers  claim  that  it  is  advantageous  to  fall  plow  tho  land 
for  the  fiold  pea,  on  account  of  the  necessity  for  early  seeding.  It  is 
usuallv  possible  to  sow  a  week  earlier  when  the  land  has  becn  fall 


Digitized  by  Google 


THE  PIELO  PEA  AS  A  FORAGE  CROP. 


9 


Fio.  6.— A  mower,  showing  an  attachraent  deslgncd  to  ralse  the  pea 
vines  olí  the  ground  and  ailow  the  passagc  oí  the  cutter  bar  beneath 


plowed  than  if  it  is  ploweci  in  the  spring,  and  the  opening  up  of  the 
soil  to  the  action  of  the  frost  during  the  wintcr  also  improves  its 
texturc.  Spring  plowing  is  satisfactory  if  it  can  be  dono  early,  and 
where  the  sced  is  to  be  broadcasted  by  hand  it  is  easicr  to  cover  it 
properly  on  freshly  turned  land  than  on  plowed  land  which  lias  been 
allowed  to  settle  during  the  winter.    Where  the  ground  is  fall  plowed 

it  is  well  to'Work  it 
with  a  disk  as  early 
as  possible  in  the 
spring  and  smooth  it 
down  after  the  disk 
with  a  drag  harrow 
in  case  the  seed  is  to 
be  planted  with  a 
drill.  If  one  expects 
to  sow  the  field  peas 
by  hand,  the  ground 
may  be  lcft  slightly 
rough  and  the  seed 
covered  with  a  disk 
harrow.  Finely  pul- 
verized  soil  is  advan- 
tageous  for  the  field 
pea,  but  not  so  necessary  for  it  as  for  the  small  grains,  since  the  seed 
is  much  larger  and  the  small  plant  correspondingly  stronger. 

SEEDING. 

An  important  thing  to  remember  is  that  the  field  pea  must  be 
planted  early  enough  to  have  time  to  set  its  pods  before  the  warm 
weather  of  summer  arrives.  High  temperatures  are  of  valué  to  the 
pea  crop  only  during  the  ripening  period.  The  young  plants  are  not 
harmed  by  üght  frosts,  and  even  as  far  north  as  southern  Canadá 
and  the  northern  part  of  Miclúgan,  Wisconsin,  and  Minnesota  the 
seed  can  be  planted  during  the  latter  part  of  April  and  the  first  of 
May.  In  the  intermountain  sections  of  Colorado,  Wyoming,  Mon- 
tana, and  Idaho,  from  the  first  to  the  middle  of  April  is  the  most 
favorable  time.  Throughout  the  Southern  and  Pacific  Coast  States 
in  localities  where  thero  is  little  danger  of  a  hard  freeze  during  the 
winter,  the  field  pea  should  be  seeded  in  the  fall  or  early  winter.  At 
San  Antonio,  Tex.,  the  bcst  time  for  seeding  was  found  to  be  Novem- 
ber  15  to  30.  In  intermedíate  latitudes,  where  hard  freezes  may  be 
expected  during  the  winter,  farmers  sometimes  sow  the  peas  in 
February,  and  in  this  way  give  thcm  timo  to  maturc  in  May  before 
injurious  hot  weather  is  likcly  to  occur.    (Fig.  5.) 

102296o— 26  2 
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Fia.  7.— A  mower  with  a  windrow  attachmeot  which  automatically  remo  ves  tho  material  Irom  tbe 

swath. 


The  rate  of  sceding  must  be  varied  according  to  tho  size  of  the 
seed  and  the  abundance  of  the  rainfall.  In  the  eastern  and  more 
humid  sections  and  under  irrigation,  small-seeded  varietics,  like  the 
Golden  Vine, should  be  sown  at  tlic  rate  of  1  £  to  2  bushels  to  the  acre; 
for  those  with  medium-sized  seeds,  2  to  2\  bushels;  for  the  large- 
seeded  varieties,  like  tho  Marrowfat,  3  to  3J  bushels  of  seed  are 
required.  Under  more  arid  conditions,  tho  quantity  of  seed  used 
should  be  decreased  by  about  one-half  bushel  for  each  group,  and 
when  planted  in  rows  50  to  75  pounds  to  the  acre  are  enough.  For 
a  mixture  with  oats  the  relativo  proportions  should  be  1  bushel  of 
peas  to  1 J  or  2  bushels  of  oats  in  the  humid  regions,  but  in  the  dry 
región  the  relativo  amounts  of  seed  should  be  very  nearly  reversed. 
Unless  the  proportion  of  oats  in  tho  mixture  is  decreased  where  the 
rainfall  is  light  the  oats,  which  start  more  quickly  than  the  field  peas, 
will  prevent  any  growth  of  the  latter  by  robbing  them  of  available 
soil  moisture.  Mixtures  with  grain  are  of  doubtful  valué  in  regions 
of  light  rainfall. 

Tlie  field  pea  is  best  sown  with  a  grain  drill,  and  if  either  a  hoe 
drill  or  a  disk  drill  is  available  it  should  be  used  in  preference  to 
broadeasting  the  seed  by  hand.  Peas  should  be  planted  from  2  to  4 
inches  deep,  according  to  soil  conditions.  In  clay  loam  a  depth  of 
2  inches  is  best,  wliilo  in  sandy  soils  a  deeper  covering  is  to  be  pre- 
ferred.  Where  a  grain  drill  is  not  available,  peas  may  be  sown  broad- 
cast  and  covered  with  a  disk  or  drag  harrow.  Some  growers  have 
followcd  the  practico  of  plowing  under  the  pea  seed,  but  this  usually 
covers  it  too  deep  and  causes  a  poor  or  uneven  gerrnination.  Care 
must  bo  used  to  see  that  the  feed  in  the  drill  does  not  crack  the  seed. 
For  sowing  peas,  a  drill  in  which  the  amount  of  seed  delivered  is  con- 
trolled  by  the  size  of  the  opening  in  the  feed  rather  than  by  the 
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Fio.  8.— Thrashing  fleld  peas  with  an  ordinary  stcam  thrashing  outüt  cquippcd  with  a  sclí-fecicr. 


rapidity  of  its  motion  is  cssential.  The  distribution  of  the  secd,  the 
dcpth  of  covering,  and  the  consequen t  gennination  are  sure  to  be 
more  uniform  where  a  drill  is  used.  In  Ontario  the  results  of  30 
experimenta  throughout  the  Province  gavo  an  average  increased 
yield  of  H  bushels  to  the  acre  for  drill-planted-fields  over  those 
sown  broadcast. 

Seeding  in  double  rows  is  practiced  to  a  considerable  ex  ten  t  in  the 
drier  portions  of  Washington  and  Oregon.  This  is  accomplished 
most  successfully  by  using  an  ordinary  grain  drill  in  which  part  of 
the  holes  or  feeds  have  been  closed.  Two  open  holes  should  altér- 
nate with  four  closed  ones,  so  that  each  pair  of  rows  will  be  30  to  35 
inches  distant  from  the  noxt  pair,  thus  allowing  room  for  cultivation. 
This  method  is  advised  especially  for  ncw  lands  by  some  writers. 

INOCULATION. 

To  secure  the  best  results,  field  peas,  like  all  other  legumes,  must 
have  upon  their  roots  nodules  caused  by  nitrogen-fixing  bacteria. 
The  almost  universal  use  of  the  pea  as  a  garden  vegetable  has  sup- 
plied  the  soil  with  the  necessary  bacteria  in  nearly  all  parts  of  the 
United  States,  so  that  it  is  seldom  necessary  to  inocúlate  the  soil 
artificially.  In  the  newly  developed  farming  districts  of  our  Western 
States  the  soil  may  not  contain  the  necessary  bacteria,  and  in  such 
cases  it  will  be  found  profitable  to  provide  inoculation.  This  can  be 
done  either  through  the  use  of  puré  cultures,  a  limited  quantity  of 
which  can  be  procured  from  the  United  States  Department  of  Agri- 
culture  free  of  charge,1  or  by  the  use  of  soil  from  fields  which  have 
previously  grown  a  crop  of  inoculated  peas.  Inoculated  soil  can 
usually  be  obtained  from  gardens  where  peas  have  been  grown.  This 
soil  should  be  broadcasted  at  the  rate  of  250  to  500  pounds  per  acre 

1  Decided  lacreases  in  the  yield  of  fleld  peas  when  inoculated  l>y  this  method  aro  reported  by  the  Onice 
oí  Soil-Bacterlology  and  Plant-Nutrition  Investigations  oí  the  United  States  Department  oí  Agrlculture 
for  California  and  a  few  other  States,  especially  in  the  new  agricultura!  lands  nf  the  West 
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when  thc  ground  is  bcing  preparad  for  seeding.  Care  raust  be  used 
to  cover  the  soil  at  once  after  it  is  scattcred,  so  that  tho  bacteria  wiil 
not  be  destroyed  by  tho  sunlight.  Tliis  can  be  done  by  following 
with  a  harrow  immediately  after  the  person  who  is  broadcasting  the 
soil. 

Successful  inoculation  has  also  been  attained  by  moistening  the 
peas  slightly  when  roady  to  begin  seeding  and  then  sprinkling  over 

them  soil  taken  from  agardcn 
plat  where  peas  have  been 
grown  successfully  the  year 
bef  ore.  Tho  sccd  peas  should 
then  be  shoveled  over  thor- 
oughly,  so  that  each  pea  will 
have  adhering  to  it  some  par- 
tióles of  soil.  This  method  is 
less  expensive  than  scattering 
inoculated  soil  over  the  field 
and  is  fairly  successful  if  the 
peas  are  sccded  soon  after 

Fio.  9.— Concavo  platea  with  all  but  íour  teeth  removed,    treatmont  without  beinff  CX- 
¡idjasted  for  thrashing field  peas.  .    ±       A.  ..    "  f  \ 

posed  to  the  sunlight.  A 
variation  of  tliis  method  is  to  dip  the  seed  peas  into  muddy  water  pre- 
pared  with  soil  which  has  grown  peas  and  is  known  to  contain  the 
bacteria. 

HARVEST1NG  AND  THRASHING. 

The  proper  time  to  cut  peas  for  hay  is  when  most  of  the  pods  are 
well  formed,  since  considerable  of  the  nutrient  valué  of  tho  plant  is 
contained  in  the  seed.  When  seeded  in  mixtures  with  grain,  the 
time  of  cutting  may  be  governed  to  some  extent  by  the  maturity  of 
the  grain,  but  the  varieties  of  peas  and  grain  used  in  the  mixture 
should  be  so  chosen  that  the  crop  can  be  harvested  at  the  most 
favorable  period  of  maturity  for  both.  Formerly,  a  crop  of  field  peas 
was  considered  very  diflicult  to  harvest,  and  much  of  the  harvestine 
was  done  with  a  scythe  or  an  old-f  ashióned  eradle.  This  was  thought 
necessary,  first,  becauso  the  vinos  are  often  tangled  and,  second,  be- 
cause  of  the  loss  from  shattering  where  mower  and  rake  are  used. 
There  is  now  availablc,  however,  an  attachment  for  the  ordinary 
mower  which  consista  of  guards  that  extend  in  front  of  the  cutter  bar, 
lifting  the  vines  oíT  the  ground,  so  that  the  mower  can  pass  underneath 
without  becoming  entangled  in  the  vines  themselves.  (Fig.  6.) 
Tho  cost  of  this  attachment  is  usually  from  $12  to  $15.  There  is  also 
a  windrow  attachment  which  effectually  removes  the  peas  from  the 
swath  and  leaves  them  in  a  windrow  behind  the  mower.  (Fig.  7.) 
Where  such  an  attachment  is  not  used  it  is  necessary  to  have  a  man 
with  a  fork  follow  the  mower  and  move  the  vines  to  one  side,  so  that 
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the  team  and  mower  will  not  pass  ovcr  tho  peas  in  tho  following 
round.  A  mower  fitted  with  the  above  attachments  works  well  in 
fields  that  are  smooth  and  free  from  stones.  Tho  peas  can  be  left  in 
the  windrow  or  bunched  with  a  rako  and  left  until  dry  and  ready  to 
stack.  When  stacked  in  the  open  it  is  necessary  to  protect  the 
stacks  by  means  oí  canvas  covere  or  with  a  layer  oí  groen  grass 
placed  over  the  top. 

The  fieJd  pea  should  be  cut  for  seed  when  the  pods  aro  fully  mature 
and  the  peas  have  become  firm.  It  is  not  well,  however,  to  wait 
until  the  vino  and  pods  are  both  dry,  sinco  if  that  is  done  tho  loss  from 
shattering  is  surc  to  be  large.  Peas  aro  most  commonly  cut  for 
seed  with  an  ordinary  mower  equipped  with  a  bunching  attach- 
ment,  but  the  windrow  attachment  previously  described  may  also 
be  used  with  good  results.  When  the  bunching  attachment  is  used, 
a  man  with  a  pitchfork  follows  the  mower  and  moves  the  bunrhes 
out  oí  the  path  oí  the  horses  on  the  succeeding  round.  This  method 
leaves  the  peas  in  better  condition  to  haul  to  the  thrashing  machine  or 
stack  than  where  they  are  mercly  windrowed,  and  it  prevente  to  a  largo 
degree  the  shattering  which  would  accompany  any  uso  of  a  hay  rako. 
In  a  great  many  cases  the  field  pea  is  thrashod  dircctly  from  tho  bunch 
or  windrow,  as  it  is  very  difiicult  to  construct  a  stack  so  that  it  will 
shed  water.  If  tho  peas  are  rained  on  during  the  poriod  while  they 
are  curing  in  the  windrow  or  in  bunches,  they  should  be  turned  over 
as  soon  as  the  top  of  the  bunch  is  dry.  If  tlús  is  not  done  the  peas 
underneath  will  swell  and  burst  the  pods,  so  that  when  they  become 
dry  a  great  percentage  will  shell  out  and  be  left  on  the  ground. 
Whenever  possible,  the  peas  which  are  intended  for  thrashing  should 


Fio.  10.— Treading  out  flold  peas  with  horses  and  a  concreto  rollcr.   Fow  peas  aro  crackod  by  thi3 

method  oí  thrashing. 
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be  8tackcd  undor  a  shed,  but  if  necessary  to  build  thc  rick  outside,  it 
must  be  protected  as  noted  for  hay. 

The  thrashing  of  the  field  pea  is  usually  done  with  an  ordinary  grain 
separator  (fig.  8)  fitted  up  especially  for  the  pea  by  the  substitution 
of  blank  concaves,  leaving  only  one  row  of  concave  teeth  below  the 
cylinder.  Usually  four  concavo  teeth  aro  suífieient  to  retard  the 
passage  of  the  vinos  long  enough  so  that  the  cylinder  will  break  up  the 
pods  and  reléase  the  seeds.  (Fig.  9.)  By  thus  limiting  the  number 
of  concave  teeth  and  reducing  the  speed  of  the  cylinder  about  one- 
half  it  is  possible  to  thrash  the  field  pea  without  cracking  any  consid- 
erable percentage 
of  the  seeds.  I  n  ro- 
gions  where  the  field 
pea  is  very  largely 
grown,  the  thrash- 
ing machine  is  com- 
ino ni  y  equipped 
with  an  adjustable 
pulley  wheel  made 
of  wood,  which  can 
be  bolted  to  the  reg- 
ular cylinder  pul- 
ley,  thus  making 
this  pulley  large 
enough  to  decrease 
(he  speed  of  the 
cylinder  to  the  re- 
quired  number  of 
revolutions.  Where 
the  peas  are  intend- 
ed  wholly  for  feed- 
ing  purposes  such 
precautions  are  not 
necessary,  sinco  cracked  scod  is  then  not  objectionablc.  Where  the 
peas  are  to  be  sold  for  sced  purposes,  howevor,  groat  caro  should  be 
used  in  thrashing,  and  the  peas  should  be  run  through  a  fanning  mili 
after  coming  from  the  machine,  in  order  to  remove  tho  remainder  of 
the  cracked  seed.  A  small  pea  huller,  of  which  there  are  several 
kinds  on  the  market,  is  well  adaptod  to  tho  uses  of  a  farmer  who  is 
growing  only  a  small  acreage  and  oxpoets  to  solí  liis  thrashed  peas 
to  a  seed  dealer.  Whero  the  returns  from  his  pea  crop  do  not  war- 
rant  the  purchase  of  a  machine  of  this  kind  and  no  grain- thrashing 
outfit  is  available,  the  farmer  can  thrash  seed  for  his  own  use  with 
a  flail  or  by  treading  out  the  peas  with  horses,  as  shown  in  figure  10. 


Fia.  11.— A  machine  designed  to  facilítate  the  hand  picklnj;  oí  peas 

and  beans. 
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After  the  peas  are  flailed  or  tramped  out  with  horses,  considerable 
work  is  required  to  sepárate  the  seed  from  the  trash,  so  that  this 
becomes  in  the  end  a  rather  expensive  method  of  thrashing. 
A  number  of  seedsmen  make  a  practico  of  hand  picking  their  better 
grades  of  peas,  for  which  grades  they  charge  an  advanced  price. 
A  simple  and  inexpensive  machine  devised  to  carry  the  peas  on  a  broad 
can  vas  belt  slowly  before  the  operator  greatly  facilitates  this  process 
and  lessens  the  labor  and  cost  of  picking.  The  belt  is  moved  by 
means  of  a  treadle  similar  to  that  on  a  sewing  machine.    (Fig.  11.) 

PASTURING  FTELD  PEAS. 

It  is  a  common  practico  in  some  localities  to  harvest  the  crop  by 
posturing  with  hogs  or  sheep.  This  is  done  more  largely  in  the  San 
Luis  Valley  of  Colorado  than  in  any  other  part  of  the  United  States. 
There  is  no  doubt,  however,  that  the  crop  can  be  fully  as  well  utilized 
this  way  in  other  Western  States  in  localities  which  are  near  large 
sheep  rangas.  When  intended  for  pasture,  the  field  pea  is  sown  alone 
or  with  but  little  grain,  as  it  is  not  necessary  in  such  cases  that  it  be 
supported  by  some  more  erect  growing  crop.  Animáis  pasturing 
on  field  peas  should  be  confined  to  one  portion  of  the  field  by  means 
of  movable  fences,  or  else  a  herder  should  be  employed  for  this  pur- 
pose.  If  sheep  or  hogs  are  allowed  to  roam  about  over  the  entire 
field,  they  waste  a  great  deal  of  the  crop  by  wandering  around  aim- 
lossly  as  soon  as  their  hunger  has  been  satisfied.  The  animáis  should 
not  be  turnod  into  the  field  until  the  seed  becomes  hard.  Lambs  wül 
fatten  on  field-pea  pasture  in  from  70  to  90  days,  and  a  good  crop 
will  usually  fatten  from  10  to  15  lambs  per  acre,  each  animal  gaining 
about  8  pounds  a  month.  Hogs  in  a  thrifty  condition  will  fatten 
in  from  60  to  90  days,  and  if  not  obliged  to  gather  their  food  over  too 
large  an  acreage  will  make  an  average  daily  gain  of  1  pound.1 

In  pasturing  hogs  or  sheep  on  field  peas  it  is  well  to  remember 
that  good  resulta  can  not  be  hoped  for  unless  feed  is  abundant.  The 
only  way  to  assure  continued  substantial  gains  is  to  move  the  fat- 
tening  animáis  to  a  new  field  as  soon  as  peas  becomo  scarce  and  to 
uso  stock  animáis  for  picking  up  the  scattered  peas  and  for  ' '  cleaning 
up  "  the  field.  Hogs  especially  will  not  put  on  flesh  rapidly  if  they  are 
forced  to  travel  about  considerably  to  gather  food.  Pasturing  is  a 
wasteful  method  of  harvesting  a  crop,  even  under  favorable  condi- 
tions,  and  when  the  weather  is  bad  it  not  only  prevents  the  animáis 
from  feeding  properly,  thus  causing  them  to  lose  flesh,  but  also  adds 
heavüy  to  the  direct  loss  of  the  crop  itself.  Many  farmers  in  the 
San  Luis  Valley  of  Colorado  are  discontinuing  the  practico  of  pas- 
turing their  field  peas  on  account  of  this  loss  and  are  harvesting 
— ^— — — ■  ii    i-i  ..i— i.  , 

» FftTflle,  A.  D.   Swine  íeedinj.  Wyo.  Agr.  Exp.  Sta.  BuL  107,  p.  16-21.  1910. 
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all  or  a  part  of  their  crop  and  feeding  it  in  a  foed  lot.  A  combination  of 
pasture  and  dry  foed  has  boon  found  best.  The  animaLs  af  ter  a  period 
of  pasturing  mako  better  gains  on  dry  foed  tban  where  given  dry  feed 
during  the  entire  fooding  period.  Alfalfa  or  sweet-clover  pasture 
usod  in  connection  with  field  peas  noticoably  increases  the  rapidity  of 
gain. 

MIXTURES  WITH  SMALL  GRAINS. 

The  field  pea  is  often  sown  in  mixtures  with  small  grains,  pri- 
marily  to  hold  the  vinos  oíT  the  ground  and  thus  make  the  harvesting 
of  the  crop  easy.  Oats  are  more  often  used  for  this  purposo  than 
the  other  grains,  although  barley  is  usod  to  some  extent  and  wheat 


Fio.  12.— Shccp  which  havo  been  íed  cnishcd  peas  and  barley  in  connection  with  pea  silage,  ne&r  San 
Acacio,  Coló.  Noto  the  splcndid  condition  oí  tbo  ewes.   ( Pbotographed  by  E.  H.  Thomas.) 


in  a  fow  cases.  Tho  yiold  is  noarly  always  larger  when  oats  are 
used  than  with  either  barley  or  wheat.  Mixtures  are  recommended 
in  all  cases  where  the  crop  is  to  bo  used  exclusively  for  hay.  The 
presenco  of  oats  or  barley  in  tho  pea  hay  makes  a  better  quality  of 
feed  than  pea  hay  alone. 

Mixtures  are  occasionally  used  when  the  field  pea  is  grown  for 
grain  purposes,  and  in  this  case  the  peas  and  small  grain  are  thrashed 
out  together  and  the  seed  separated  by  means  of  sieves,  either  in  the 
thrashing  machine  itself  or  in  a  fanning  mili  afterwards.  It  is 
doubtful,  however,  whether  the  greater  case  of  harvesting  is  suflicient 
to  overeóme  the  additional  trouble  required  to  sepárate  the  peas  and 
grain. 
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FIELD  PEAS  AS  A  GRAIN  CROP. 

Fiekl-pea  seed  has  been  used  quite  extensivcly  by  the  farmers  of 
Ontario  in  feeding  farm  animáis,  and  beef,  mutton,  and  pork  pro- 
duced  with  a  ration  composed  partly  of  field  peas  is  said  to  have  a 
particularly  agrecablo  flavor.1  Feeding  experimenta,  however,  indí- 
cate that  the  peas  used  alone  as  the  grain  part  of  a  ration  are  no  bctter 
than  corn,  bushel  for  bushel,  in  amount  of  grain  produced  and  are  a 
much  more  expensive  feed.2 

The  field  pea  is  rcported  also  as  being  very  efficient  in  a  ration  for 
milch  cows,  especially  \*hen  the  peas  are  mixed  with  oats.3  It  is 
doubtful  whether  a  feeder  is  ever  justified  in  using  field-pea  seed 
alone,  for  several  reasons.  In  the  first  place,  when  ground  or  crushed 
the  meal  is  heavy  and  hard  to  digest,  and  in  addition  to  this  failing  it 
is  too  high  in  protein  and  too  low  in  fat  to  make  its  uso  as  a  con- 
céntrate economical  unless  it  is  mixed  with  other  grain  feeds  strong 
in  fat  and  carbohydrates.  Table  I,  from  Wyoming  Agricultural 
Experiment  Station  Bulletin  84,  illustrates  this  point. 


Table  I. —  Analysis  of  the  food  valué  of  field  peas  and  corn. 


f 

Feed. 

Digestible  nutriente  ln  100 

poimcLs. 

Protein. 

Carbo- 
hydratea. 

Fat. 

Per  cent. 
16.8 
7.9 

Per  cent. 
51.8 
66.7 

Per  cent. 
0.7 
4.3 

The  proper  place  for  the  field  pea  in  feeding  operations  seems  to  be 
in  a  mixture  with  oats,  barley,  corn,  or  wheat  bran,  being  used  as  a 
carrier  of  protein  in  the  northern  feeders'  ration  much  as  cottonsoed 
meal  is  used  in  the  South.    (Fig.  12.) 

It  is  always  well  to  grind  the  peas  before  feeding,  as  the  seeds  of  most 
varieties  are  very  hard,  and  except  when  fed  to  hogs  good  results 
can  not  be  expected  unless  they  are  ground  before  being  given  to 
the  animal.  Besides  being  used  in  the  ordinary  feed  lot,  a  great 
manyof  the  peas,  especially  i n  the  eastern  part  of  the  United  States 
and  in  southern  California,  aro  used  by  pigeon  fanciers  in  the  pro- 
duction  of  squabs  and  also  by  poultrymen  as  a  constituent  of  their 
chicken  feeds.    A  small  round  pea,  similar  to  the  Golden  Vine,  is 

1  Day,  O.E.   Bacon  production.  Ontario  Agr.  Col.  and  Exp.  Farm  Bul.  129,  p.  15.  1903. 

»  Carlyle,  W.  L.  Feeding  ground  corn  vorsus  ground  peas  to  lambs  before  and  aftor  wcaning.  In  Wis. 
Agr.  Exp.  8ta.  16th  Ann.  Rpt.  [18981/99,  p.  44-61,  flg.  4-5.  1899. 

Day,  G.  E.  Experimenta  in  the  feeding  of  livo  stock.  Ontario  Agr.  Col.  and  Exp.  Farm  Bul.  110,  p. 
7.  1900. 

  Peas  vs.  corn  for  fettening  steers.   In  Ontario  Agr.  Col.  and  Exp.  Farm,  27th  Ann.  Rpt.,  1901,  p, 

5&  1902. 

•  Murray,  James.  Experimenta  with  peas.  Canadá  Exp.  Farras  Rpts.,  [1908]/W,  p.  2SO-281.  1909. 
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Fia.  13.— A  stock  oí  pea-vino  re f uso  from  a  canning  factory  at  Gonoseo,  N.  Y.   Note  the  inclino  up 
which  the  load  oí  refuso  is  hauled  to  bo  dumped  on  tho  stack. 


preferred  in  such  cases.  The  color  of  the  pea  is  not  a  matter  of 
importance  in  feeding  it  to  pigeons  or  chickens.  In  the  Lake  región, 
however,  where  the  production  of  the  field  pea  for  stock  purposes  is 
combined  with  the  canning  industry,  the  growers  prefer  a  groen  or 
white  seeded  pea,  in  order  that  the  crop  may  be  available  for  table 
use  whenever  canning  faetones  will  pay  a  higher  price  for  the  com- 
modity  than  will  the  stockman  or  grain  dealer. 

FIELD  PEAS  AS  A  HAY  CROP. 

The  field  pea  is  commonly  grown  in  Pennsylvania  and  New  York 
for  hay,  and  the  larger  part  of  the  crop  in  the  Southern  States  is  also 
used  in  this  manner.  When  grown  for  hay,  the  field  pea  is  almost 
always  sown  in  a  mixture  with  oats  or  some  other  small  grain.  As 
stated  before,  these  mixtures  with  grain  stand  up  much  better,  caus- 
ing  less  trouble  in  the  harvest,  and  the  presence  of  oats  or  barley  in 
the  crop  also  causes  it  to  cure  more  quickly.  The  yield  from  a  mix- 
ture of  oats  and  peas  is  usually  larger  than  that  from  timothy.  The 
field  poa  works  i  uto  a  rotation  very  nicely,  because  of  the  fact  that 
when  harvested  for  hay  it  is  removed  from  the  field  early  in  the  year, 
thus  allowing  time  for  thorough  preparation  of  the  soil  during  the 
fall.  The  feeding  valué  of  pea  hay  is  quite  high,  being  apparently 
about  the  same  as  that  of  alfalfa  hay.  Table  II  shows  the  average  of 
a  11  American  analyses  of  field  peas  and  alfalfa,  as  compiled  by 
Mr.  G.  L.  Bidwell,  of  the  Bureau  of  Chemistry  of  the  United  States 
Department  of  Agriculture. 


Table  II. — Comparative  analyse*  of  the  dry  matter  in  field  pea  and  alfalfa  hay. 


Crop. 

A*h. 

Protein. 

Crude 
fiber. 

Fat. 

Nitrogen- 

fre* 
extract. 

Number 
of  analy- 
ses. 

Alfalfa  

Per  cent. 
8.68 
8.86 

Per  cent. 
10.05 
16.35 

Per  cent. 
28.14 
36.74 

Per  cent. 
3.23 
3.00 

Per  cent. 
39. 75 
45.06 

15 
44 
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Even  the  straw  from  thrashed  peas  carries  a  sufficiently  high  per- 
centage  of  protein  to  warrant  its  careful  preservation  and  use  in  the 
feed  lot.  The  digestible  nutriente  in  pea  straw  compared  with  those 
of  other  well-known  roughages,  as  compiled  in  Henry's  "Feeds  and 
Feeding,"  are  shown  in  Table  HL 


Table  III. — Digestible  nxurimis  in  100  pound*  of  air-dry  rubstanc*. 


Ferd. 

Protein. 

Carbohy- 
d ratos. 

Ful. 

Ootw  hay  

round*. 
6.8 
2.8 

4.a 

1.2 
.7 
1.7 

Poundt. 
35.8 
43.4 
32.3 
38.6 
41.2 
32.4 

Poundt. 
1.7 
1.4 
.8 
.8 
.6 
.7 

Timothy  hay  

Tea  straw  

Oat  straw  

FIELD  PEAS  AS  SILAGE. 

It  is  not  economical  to  put  the  field  pea  in  the  silo  alone,  on  ac- 
count  of  its  high  protein  conten t.  It  makes  a  better  balanced  ration 
and  keeps  better  when  combined  with  some  small  grain,  which 
should  be  raixed  with  the  peas  in  sowing  if  the  crop  is  intended 
especially  for  ensilage.  Excellent  resulte  from  tho  use  of  field- 
pea  ensilage  are  reported  from  the  San  Luis  Valley  of  Colorado, 
and  the  number  of  silos  in  the  valley  increased  from  2  to  over  100 
in  four  years.  The  field  peas  intended  for  ensilage  usually  are 
planted  in  mixtures  with  bald  barley  and  cut  when  the  barley  is  ripe. 
This  mixturo  of  peas  and  barley  is  run  through  a  regular  silage 
cutter  and  placed  in  the  silo  at  a  cost  of  $1  a  ton.  The  yields  average 
from  8  to  12  tons  to  the  acre.  Pea  ensilage  has  a  higher  feeding 
valué  than  cora  ensilage,  but  should  be  fed  in  connection  with  a 


Fio.  14.— Field  peas  growing  in  an  orange  grove  at  Kedlands,  Cal.  ( Photographod  February  9, 1909.) 


Digitized  by  Google 


20 


FARMERS*  BULLETIN  690. 


Fio.  15.— Mixturo  of  Austriaii  Winter  field  rwas  and  ryc  on  the  Arlington  Experiment  Farm,  ncar  Wash- 
ington, D.C.,sown  Octobcr  10, 19¿3;  photographed  June  14, 1924.  Tho  yield  green  wcight  was  8.75 
tons  per  acre. 


grain  ration.  (Fig.  12.)  For  fattening  both  cattle  and  shcop  it  has 
given  cxeollont  results,  but  is  most  popular  with  the  dairyman. 

One  source  of  pea  ensilage  is  the  refuso  of  pea  canneries.  This 
material  is  not  often  placed  in  a  regular  silo,  but  is  stacked  up  green 
as  it  comes  from  the  cannery  and  allowed  to  ferment  in  the  stacks. 
This  means,  of  course,  considerable  waste  on  the  surface  of  the 
stacks,  which,  coming  in  contact  with  the  air,  always  spoils,  but  12 
to  18  inches  under  tho  surface  the  material  will  be  found  packed 
down  closely  and  in  good  condition  if  the  stack  has  been  well  built. 
(Fig.  13.)  Feeding  tests  made  with  pea  silage  preserved  in  this  way 
indicate  a  very  high  valué,  especially  for  dairy  cows.  It  is  estimated 
that  about  61  per  cent  of  the  total  of  refuse  vines  from  pea  canneries 
is  now  made  into  silage,  21  per  cent  into  hay,  12  per  cent  is  used  as 
green  feed,  and  the  other  6  per  cent  is  either  used  as  fertilizer  or 
thrown  away.1 

FIELD  PEAS  AS  A  GREEN-MANURE  AND  COVER  CROP. 

The  field  pea  is  well  suited  for  use  as  a  green-manure  crop  in  or- 
ehards  and  is  used  quite  extensively  for  this  purpose  in  tho  citrus 
orchards  of  California.3  (Fig.  14.)  No  other  crop  except  vetch  is 
so  well  adapted  for  this  use  in  the  southern  part  of  that  Stato.  The 
chief  objection  to  it  has  always  been  the  expense  of  the  seed.  The 
largor  varietios  of  the  field  pea  roquire  from  2  to  3  bushels  of  seed 
per  aero,  the  averago  for  all  varietios  being  about  bushels.  The 
prico  of  seed  which  has  not  been  hand  picked  and  is  thorefore  liable 

•  For  more  dotailed  Information  on  this  practico,  sec  Crosby,  M.  A.,  Utlliration  oí  pea-canuery  refusf 
for  íorage.   U.  S.  Dcpt.  Agr.,  Bur.  Plant  Indus.  Circ.  45, 12  p.,  3  flg.  1910. 

» McKoe,  Roland.  Orchard  green-manure  croju  in  California.  V.  8.  Dc¡)t.  Agr.,  Bur.  Plant  Indos. 
Bul.  1W,  p.  17.  1910. 
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be  of  mixed  varieties  varíes  from  $1.50  to  $2  a  bushel.  This  mcans 
that  the  seed  alone  for  a  green-manure  crop  will  cost  in  the  neighbor- 
hood  of  $5  an  acre.  Common  vetch,  on  the  other  hand,  on  account 
of  its  smaller  seed,  requires  only  60  pounds  of  seed  to  tho  acre  and 
entails  an  expense  of  not  more  than  $2.50  or  $3  an  acre.  Wlien  used 
for  green  manure  the  peas  should  not  be  plowed  under  un  til  they 
ha  ve  reached  their  máximum  growth,  unless  other  conditions  con- 
nected  with  the  main  crop  require  that  the  plowing  be  done  carlier. 
It  is  well  to  remembcr  that  the  field  pea  continúes  to  grow  long  after 
the  first  blooms  appear,  successive  blooms  being  formed  as  the  stem 
elongates.  The  most  favorable  time  to  plow  the  peas  under  will 
probably  be  reached,  therefore,  about  the  time  the  first  pods  are  well 
fiUed. 

The  varieties  selected  for  use  as  a  green-manure  or  a  cover  crop 
should  be  those  which  are  known  to  be  adapted  to  the  locality,  and 
one  with  a  good-sized  vine  is  to  be  preferred  over  those  that  make  a 
heavy  yield  of  seed.  The  large  Marrowfat  peas,  such  as  the  Canadian 
Beauty,  Arthur,  Paragon,  and  Mackay,  are  well  adapted  for  this  pur- 
pose,  as  are  also  the  Prussian  Blue  and  Wisconsin  Blue. 

The  use  of  a  green-manure  crop  is  profitable  only  in  sections  where 
sufficient  soil  moisture  is  present  to  cause  the  quick  decay  of  the 
vegetable  matter  turned  under.  This  prerequisite  is  supplied  in 
southern  California  and  other  irrigated  districts  by  the  irrigation 
water.  The  immediate  financial  loss  accompanying  the  use  of  green- 
manure  crops  in  the  Great  Plains  región  is  due  largely  to  the  in- 
sufficiency  of  soil  moisture  and  the  fact  that  the  green-manure  crop 
often  occupies  the  ground  late  in  the  season,  using  up  the  supply  of 
moisture  which  would  otherwise  be  available  for  the  next  crop.1 

Two  varieties  of  field  peas,  the  Gray  Winter  and  the  Austrian 
Winter,  ha  ve  shown  considerable  promise  as  winter-cover  and  green- 
manure  crops  on  the  Coastal  Plains  of  the  Southeastern  States  and 
the  Pacific  slope  of  Washington  and  Oregon.  They  ha  ve  endured 
with  only  slight  injury  temperatures  of  -8o  F.  at  Corvallis,  Oreg., 
and  —3o  F.  at  Washington,  D.  C.  Altérnate  freezing  and  thawing 
is  more  destructivo  to  these  peas  than  longer  periods  of  intense  cold. 
When  not  needed  to  plow  under  for  soil  improvement,  the  peas  and 
oate  in  mixture  may  be  used  to  advantage  as  an  early  hay  crop. 
They  should  be  sown  the  latter  part  of  September  or  early  in  October, 
and  in  the  Southeastern  States  especially  inoculation  seems  to  be 
necessary.  The  winter  field  pea  makes  a  slower  growth  than  the 
ordinary  field  pea  and  is  therefore  not  so  well  suited  for  use  in  the 
citrua  orchards  of  California. 

•  Cbikott,  E.  C.  Study  oí  cultivatioo  raethods  and  crop  mtations  íor  the  Great  Plains  área.  U.  8. 
Dept.  Agr.,  Bur.  Plant  Indi».  Bul.  187,  p.  55,  70.  1910. 
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VALUE  OF  FIELD  PEAS  IN  ROTATIONS. 

The  valué  of  the  field  pea  in  rotations  with  hay,  grain,  and  com 
crops  has  been  proved  throughout  the  Northern  States  and  also  in  a 
few  localities  in  the  mountain  districts  and  irriga ted  valleys  of  the 
West.  In  the  Northeastern  and  North- Central  States,  where  rota- 
tions are  regularly  practiced,  the  field  pea  usually  follows  a  meado w 
crop.  This  would  seem  to  be  the  wrong  place  for  it  in  a  rotation, 
because  of  the  fact  that  nitrogen  and  humus  are  usually  fairly  abun- 
dan t  in  the  soil  after  a  meadow  has  been  plowed  up.  In  practice, 
however,  it  is  found  that  the  crop  of  field  peas  is  very  effective  in 
furthering  the  disintegra tion  of  the  sod  left  by  the  grass.  It  is  this 
fact  which  has  determined  its  position  in  the  rotation.  The  ground 
is  left  in  especially  good  condition  for  a  wheat  crop,  and  the  increase 
in  yieid  of  grain  due  to  a  preceding  crop  of  field  peas  has  been  quite 
marked.  The  effect  of  the  nitrogen  added  by  a  well-inoculated  crop 
of  field  peas  is  shown  by  a  decided  increase  in  the  amount  of  straw 
accompanying  the  larger  grain  yield  of  the  following  crop.  This  is 
well  illu3trated  by  the  results  at  the  Montana  Experiment  Station  in 
1903,1  as  shown  in  Table  IV. 


Table  IV.— Yield*  ofoals  following  six  crops,  showing  the  beneficial  effect  ofjield  peas. 


Crop  on  laod  in  1902. 

Ytoldoía 
Grain. 

Strsw. 

Bvthel* 
106 
49 
86 
«2 
82 
64 

Pottnd.*. 
3,410 
1,250 
í,0M 
1,116 

The  substitution  of  a  crop  of  field  peas  for  summer  fallow  in  the 
wheat  rotations  of  the  Northwestern  States  is  being  advocated  by 
agriciúturists.  It  has  been  found  that  a  crop  of  peas  will  lea  ve  the 
ground  in  practically  as  good  condition  for  wheat  as  will  fallow,  and 
the  yield  of  the  succeeding  crop  usually  is  as  good  and  in  some  cases 
better.  Troubles  from  smut  in  the  wheat  also  are  less  noticeable 
where  wheat  follows  field  peas.  At  the  Sherman  County  Branch 
Experiment  Station,  Moro,  Oreg.,  the  average  yield  of  four  plata  of 
spring  wheat  after  field  peas  for  four  years  was  40.2  bushels  an  acre, 
while  the  average  yield  of  two  adjacent  plata  of  wheat  after  summer 
fallow  during  the  same  period  was  38.5  bushels  to  the  acre.* 

i  Atunara,  Alíred.  Canadian  field  peas.  Mont.  Agr.  Exp.  Sta.  Bul.  68,  p.  86.  1807. 
» Stephens,  D.  E.,  and  HUI,  C.  E.  Dry-Iarming  inveetigatlons  at  the  Sherman  County  Branch  Ex- 
perixaent  Station.  Orag.  Agr.  Exp.  Sta.  Bul.  144,  p.  24.  1917. 
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DISEASES  AND  INSECT  ENE  MIES  OP  THE  FIELD  PEA. 

Powdery  mildew. — Powdery  mildew 1  is  usually  most  destruc  ti  ve 
on  late-planted  or  late-maturing  varieties  of  fiefd  peas.  It  is  also 
confined  rather  closely  to  humid  clima  tes,  where  it  sometimos  reduces 
the  vield  considerabfy.  The  remedy  lies  for  the  most  part  in  the 
rotation  of  crops,  but  where  only  small  portions  of  a  field  are  affected 
the  disease  can  be  controlled  by  spraying  with  Bordeaux  mixture.  If 
l&rge  áreas  are  affected  it  is  not  economical  to  spray. 

Lcaf-spot  or  pea-blight.3 — Another  disease  which  has  been  trouble- 
some  in  the  pea-canning  districts  of  both  Wisconsin  and  Ohio 3  is 
the  leaf-spot  or  pea-blight.  This  disease  can  be  controlled  in  the 
same  way  as  powdery  mildew  by  spraying  with  Bordeaux  mixture 
where  the  área  affected  is  small,  but  in  large  fields  the  farmer  must 
depend  upon  the  rotation  of  crops.  Although  the  disease  is  carried 
on  the  seeds,  treatment  of  the  seed  with  insecticides  or  hot  water  is 
not  effective,  because  the  germ  of  the  seed  is  injured  by  the  treatment 
more  quickly  than  are  the  spores  of  the  fungus. 

Pea  weevil. — The  pea  weevil 4  is  the  most  serious  insect  enemy  of  the 
field  pea,*  and  it  has  done  more  than  anything  else  to  limit  the  acreage 
devoted  to  this  crop  in  Canadá.  According  to  Prof.  C.  A.  Zavitz, 
in  Bulletin  126  of  the  Ontario  AjgriculturalCollege,  the  acreage  of 
field  peas  in  Ontario  in  1902  was  just  about  half  wnat  it  would  nave 
been  if  the  weevil  had  not  proved  so  destructive.  There  was  a 
steady  increase  in  área  from  560,770  acres  in  1882  to  896,735  acres 
in  1897,  but  from  this  time  there  was  a  gradual  decrease  to  532,639 
acres  in  1902.  A  constant  increase  in  the  weevils  during  this  period 
is  shown  by  the  percentage  of  weevily  peas  in  the  Early  Britain 
variety  grown  at  the  Guelph  Experiment  Station.8  These  percent- 
ajes were  as  follows:  1894,  2  per  cent;  1895,  7  per  cent;  1896,  11 
per  cent;  1897,  34  per  cent;  1898,  49  per  cent;  1900,  75  per  cent; 
1901,  96  per  cent.  After  1901  there  was  a  decrease  in  the  percentage, 
probably  due  to  the  fact  that  many  of  the  farmers  around  Guelph 
quit  growing  the  field  pea.  The  reduction  of  acreage  in  the  Province 
continued,  however,  the  average  for  the  five  years  ended  in  1923  being 
only  113,072  acres. 

The  pea  weevil  is  a  small  grayish  or  brownish  gray  beetle,  marked 
with  lighter  spots.  The  insect  lays  its  egg  on  the  young  pod  and 
this  egg  hatches  out  and  produces  a  larva  which  bores  tlirough  the 
wall  of  the  pod  and  entera  the  young  pea,  where  it  feeds  on  the  grow- 
ing embryo  and  later  pupa  tes.  The  pupa  remains  in  the  seed  un  til 
the  next  season,  usually  emereing  from  the  pea  the  following  spring, 
but  the  behavior  of  the  weevfls  is  unfortunately  not  uniform  in  this 
respect,  many  of  them  coming  out  sooner,  so  that  the  dates  of  emer- 
gence  will  range  from  harvest  to  planting  time  the  following  year. 
One  remedy  for  the  attacks  of  the  weevil  is  to  store  the  seed  in  tended 
for  planting  in  tight  bags  and  hold  it  over  for  one  year,  in  which 
case  the  beetle  will  emerge  from  the  seed  and  die  before  the  next 

1  F.ryúphr  potfffmi  DC.  *  A  tcochyta  pUi  Llb. 

*  Vux  Hoojc,  i .  M.  Blightlng  of  field  and  garden  peas .chieffy  due  to  seed  inícotion.— Powdery  mildew 
of  the  pea.  Ohio  Agr.  Exp.  Sta.  Bul.  173,  p.  231-249, 12  fie.  1906. 

Russell,  H.  L.   Pea  blight.   In  Wls.  Agr.  Exp.  Sta.  Bul.  228,  p.  4-6,  flg.  1.  1913. 
4  Laria  pt*orum  L. 

•Chittenden,  F.  H.  Tnsects  injurious  to  beans  and  peas.  In  U.  S.  Dept.  Agr.  Yearbook  for  1898, 
p.233-2fi0,  flg.  66-82.  1H99. 

•  Zarlu.C.  A.  The  resulta  of  field  experimenta  with  farm  crops,  1904.  Ontario  Agr.  Col.  and  Exp. 
'",P-  26.  1906, 
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planting  season  arrives.  Another  method  employed  by  seedsmen  is 
to  fumígate  the  seed  with  carbón  bisulphid,  which  can  be  obtained  at 
a  reasonable  cost  from  any  druggist.  In  applying  this  remedy  the 
seed  must  be  placed  in  a  tight  box  or  barrel  and  exposed  from  30  to 
48  hours  to  tno  fumes  of  this  liquid.  The  carbón  bisulphid  should 
be  exposed  in  a  shallow  dish  placed  on  top  of  the  peas,  since  the 
vapor  is  heavier  than  air.  This  vapor  when  mixed  with  air  is  quite 
inílammable,  and  care  should  be  taKen  not  to  ignite  it  in  any  wav; 
otherwise,  a  serious  explosión  may  occur.  One  pound  of  the  liquid 
is  usually  considered  sufficient  to  fumígate  100  bushels  of  peas,  Dut 
it  is  well  to  use  somewhat  more  than  this  in  order  to  be  sure  of  killing 
all  the  insects. 

Continuous  cropping  of  the  land  to  the  field  pea  is  almost  sure 
to  mean  a  constant  increase  in  tho  numbers  of  thc  pea  weevii.  Prac- 
tically the  only  remedy  for  this  state  of  aífairs  is  to  stop  growing 
peas  for  several  vcars,  in  wlúch  case  the  weevii  will  be  exterminated 
through  lack  of  food. 

Attempts  have  been  made  to  discover  a  substitute  for  the  field 

Í)ea  whicn  is  not  subject  to  the  attacks  of  this  insect.  Among  the 
egumes  which  have  been  tried  for  this  purpose  are  the  grass  pea  and 
the  chick-pea.  The  weevii  does  not  injure  either  of  these  peas,  but 
they  are  not  productivo  enough  to  make  a  profitable  crop  for  the 
ordinary  fanner,  and  the  market  for  the  seed  is  not  sufficiently  well 
established  to  guarantee  him  a  dependable  price. 

Pea  aphis. — Another  insect  which  occasionaily  does  considerable 
damage  is  the  pea  aphis,  or  plant  louse.1  It  has  appeared  in  pea- 
growing  sections  at  intervals  and  practically  destroyed  the  season's 
crop,  but  it  does  not  stay  with  the  crop  so  continuously  year  after 
year  as  does  the  weevii.  The  aphis  increases  rapidly  dunng  a  period 
of  warm,  dry  weather,  but  a  heavy  rain,  even  when  the  insect  is 
abundant,  will  somctimes  freo  the  vines  almost  entirely  from  it. 
Unless  some  weather  condition  acts  in  this  way  to  destroy  the  pest, 
the  only  hope  of  the  farmer  is  for  the  parásitos  of  the  aphis  to  increase 
sufficiently  m  numbers  to  overeóme  and  destroy  it. 

Pea  moth. — This  insect3  has  latelybecome  troublesome  in  the 
pea-growing  district  of  northeastern  Wisconsin  and  is  found  occa- 
sionally  also  in  Michigan.8  The  moth  appears  soon  after  the  pea 
vines  begin  to  bloom,  usually  about  July  14,  and  lays  its  eggs  on 
the  nods,  lea  ves,  and  stems.  The  egg  hatches  in  7  to  10  days  and 
the  larva  enters  the  pod  and  feeds  on  the  seeds.  Growth  is  com- 
pleted  in  from  16  to  26  days,  and  the  larva  then  emerges  from  the 
pod  and  passes  the  winter  in  the  soil. 

In  the  worst  infested  parts  of  Wisconsin  10  to  50  per  cent  of  the 
pods  were  found  Xo  be  attacked  by  the  worms.  Seed  of  such  pods  is 
practically  useless  for  soup  and  much  less  desirable  than  clean  peas 
ior  f ecding  to  livestock. 

The  most  eífective  remedy  is  to  grow  early  varieties,  seed  as  earlv 
as  possible,  thrash  early,  and  then  burn  the  rubbish  left  on  the  fíela. 

>  Masrotiphum  piei  Kalt.  *  LarpqfTtxia  nigricana  Sleph. 

•Fluke.C.  L.Jr.   Tho  pea  moth:  How  to  control  It.   WIs.  Art.  Exp.  Sta.  Bul.  130,  p.  12.  1920. 
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INTRODUCTION. 


t  .«  \¿  y 

Grasshoppers  may  injuro  crops  in  many  parts  of  the  United  States, 
although  the  área  having  an  annual  raiiifall  of  less  than  25  inches 
is  more  subject  to  their  attacks.  This  includes  the  country  lying 
west  of  the  Mississippi 
River,  with  the  oxcep- 
tion  of  a  strip  from  100 
to  200  miles  wide  bor- 
dering  that  river,  and 
a  portion  of  the  northern 
Pacific  States.  In  the 
eastern  part  of  the  semi- 
arid  región  about  equal 
d amago  is  done  to  up- 
land  and  lowland  crops. 
Farther  west   the  ab- 

» 

sence  of  upland  vegeta- 
tion  formorly  confined 
the  insects  to  the  bot- 
toms     along  streams 


Ti- 


-    ."**;  ■ 

*-  -  ■ 

V 


Fio.  1.— Map  oí  K ansas  and  neighboring  States,  ahowing  location 
oí  grasshopper  outbreaks  during  the  years  1911,  1912,  and  1913. 
(Original.) 


where  they  destroyed  a  much  largor  proportion  of  tho  crops. 

In  recent  outbreaks  all  of  the  grasshoppors  concemod  havo  been 
nativo  spocios  whose  ravagos  havo  boen  limited  to  crops  in  the  neigh- 
borhood  of  their  birthplaco,  and  unless  control  measures  are  adopted 
against  thom  furthor  agricultural  dovolopment  of  tho  somiarid  región 
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will  bo  followod  by  increased  damage.  As  might  bo  oxpected,  succu- 
lent  truck  crups  and  sugar  bects,  in  a  región  that  is  almost  barren  of 
othor  tondor  vegotation,  aro  attacked  by  many  insects,  and  ainong 
tho  first  of  theso  are  tbo  nativo  graashoppors. 

In  1913  occurred  the  worst  outbreak  seen  in  Kansas  for  years. 
(See  map,  fig.  1.)    Peoplo  were  forced  to  apply  control  nieasures  on 


Fio.  2.-The  differential  grasshopper  ( Mtlanoplua  di ffntntlali»):  Adult.   Enlarged.  (Original.) 


a  largor  scale  than  ever  before.  All  crops  such  as  sweet  com,  onions, 
and  rhubarb  sufferod  severely.  Taking  the  country  over,  it  is  likelv 
that  every  kind  of  garden  and  truck  crop  suífered  damage  from 
grasshopper  attacks.  As  a  result,  progressive  growers  aro  eagerly 
seeking  preventivo  and  remedial  measures. 

DESCRIPTION. 

Tlie  four  specios  which  accomplished  inost  of  the  injury  to  Kansas 
truck  crops  during  1911,  1912,  and  1913  were  the  differential  grass- 
hopper (Melanoplus  differentialls  Thomas),  the  two-lined  grasshopper 


Fia.  3.— Two-lined  grasshopper  (  }felanoplu*  birittatus):  Adult.   Enlarged.  (Original.) 

{M.  bivittatus  Say),  tho  lesser  migratory  grasshopper  ( M.  atlanis 
Kiley),  and  one  for  which  the  writer  knows  no  common  ñame,  hut 
which,  in  view  of  i  ta  scientific  ñamo,  Aeohplus  bruneri  Caudell,  we 
may  cali  "tho  Bruner  grasshopper."  Tho  adulta  of  all  four  species 
interminglo  during  July  and  Auguat. 

Tho  diíTerential  and  tho  two-lined  grasshoppora  aro  tho  two  largo 
apecies  having  yellow  bodies  from  1  inch  to  1$  inches  long.  The 
head  and  neck  of  tho  differential  grasshoppor  (fig.  2)  boar  few  if  any 
dark  nmrkings,  the  forewings  aro  uniform  light  oüve-green,  and  the 
outsido  of  each  hind  thigh  boars  a  row  of  black  Va  that  opon  back- 
ward,  with  a  row  of  black  dota  juat  bolow. 

The  two-lined  grasshopper  (íig.  3)  receives  i  ta  ñame  from  the  two 
yellow  atripea  that  extend  backward,  one  from  each  oye,  across  the 
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neck  and  forewings,  with  a  6tripe  of  dark  brown  betwéen.  A  black 
stripe  on  the  hind  thigh  extends  almost  its  entire  length  on  the  out- 
sidc  upper  half,  and  the  slcnder  second  joint  is  usually  bluish-green. 

The  lesser  migratory  grasshopper  derives  its  ñame  from  its  re- 
semblance  in  markings  and  habits  to  its  destructivo  relative,  the 
Roeky  Mountain  or  migratory 
grasshopper.  Its  body  is  from 
three-fourths  to  1  inch  in  length, 
and  is  vellowish-brown  with  darker 
markings.  There  is  a  resemblance 
between  this  species  and  the  red- 
legged  grasshopper,  which  is  found 
over  about  the  same  territory. 
The  type  may  be  recognized  by 
the  dark  band  on  the  front  two- 
thirds  oí  the  upper  half  of  the 
neck,  a  light  stripe  on  each  side 
from  the  base  of  the  wing  to  the 
sockct  of  the  liind  leg,  and  tliree 
dark  bands  across  the  top  and 
down  each  sido  of  the  hind  thighs. 
Through  the  center  of  each  front 
wing  a  light  stripe  runs  length wise, 
widening  backward,  and  contain- 
ing  sevcral  squarish  dark  patches. 

The  thick-set  body  of  the  Bruner  grasshopper  (íig.  4)  is  about  1 
inch  in  length  and  is  of  a  groen ish-yellow  color.  Three  bluish-green 
stripes  extend  from  the  head  backward  across  the  neck,  one  on  top 
and  one  on  each  side.  The  front  wings  are  olive  green,  finely  netted 
with  yellow  cross  veins,  and  with  a  wcdge-shaped  área  lcngthwisc 
through  the  center,  bearing  light  and  dark  patches.  Three  bluish- 
green  zigzag  stripes  on  the  hind  thighs  extend  across  the  upper  sur- 
face  and  down  on  each  side. 

EGG  LAYING. 

Between  the  time  of  maturity,  which  differs  for  each  species, 
and  frcezing  weather  the  females  deposit  their  eggs,  selecting  for  this* 
purpose  finn  soil  in  a  well-drained  location.  A  holo  is  formed  by 
working  the  abdomen  downward  and  backward  into  the  soil  as  far  as 
it  will  go,  and  the  eggs  are  deposited  there  in,  one  at  a  time,  as  the 
abdomen  is  slowly  withdrawn.  (Fig.  5.)  A  white,  frothy  liquid,  de- 
posited with  the  eggs,  filis  the  spaces  among  them  and  moistens  tho 
walls  of  the  holo.  As  tho  liquid  dries,  it  hardens,  cementing  the 
vellowish-brown  eggs  and  moist  soil  into  a  curvod,  cylindrical  capsule. 
(Figs.  6,  7.) 


Fio.  4.— The    Bruner    prasshopper  (Aeoloplus 
brunerí):  Adult.   Enlarged.  (Original.) 
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Abandoned  fields,  turn  rows,  the  undisturbed  strips  under  fences, 
along  noglected  roadsides  (see  fig.  8),  and  on  banks  of  irrigating 
ditches,  and  buffalo  sod  along  the  cdgcs  of  infested  fields  are  favorable 
places  for  egg  laying. 

DEVELOPMENT. 

The  eggs  hatch  about  the  timo  of  the  last  spring  frosts,  when  wami 
weather  is  assured.  The  young  grasshoppers  push  upward  to  the 
surface  and  soon  begin  feeding  on  the  nearest  vegetation.  At  first 
they  are  from  one-eighth  to  three-sixteenths  of  an  inch  in  lengtb  and 
almost  white.    Exposuro  to  light  and  air  soon  develops  dark  patehes 


Fia.  5.— DiAVeutial  grasshopper  laying  eggs.  Enlarged.  (Original.) 

in  the  skins,  which  make  them  diflicult  of  detection  when  resting  on 
soil  or  dead  vegetation.  Under  favorable  weather  conditions  the 
grasshoppers  increase  rapidly  in  size.  The  oíd  skins  streteh,  are 
finally  ruptured,  and  the  young  inseets  escape.  This  is  the  procesa 
known  as  molting  and  oecurs  five  times  beforo  the  grasshoppers  are 
full  grown.  The  ncwly  aequired  skins  are  very  elastic  for  a  short 
period  after  molting,  and  during  this  time  there  is  a  further  rapid 
increase  in  size.  The  wing  pads  on  the  sides  of  the  body  above  the 
logs  become  largor  with  each  molt,  the  wings  being  fully  developed 
after  the  last  molt  has  taken  place. 
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HABITS. 

The  young  grasshoppers  are  most  active  on  clear,  warm  days, 
during  which  they  feed  inuch  of  the  time.  At  night  and  during  cool 
days  they  seek  shelter  among  standing  vegetation  or  under  rubbish 


Fia.  6.— Egg  capsules  oí  the  dlfTerential  grasshopper.  enlarged  1}  times.  (Original.) 


and  clods.  They  travel  by  jumping  and  crawling  and  are  exhausted 
by  slight  exertion. 

The  adults  of  the  lesser  migratory  grasshopper  can  fly  long  dis- 
tances,  but  never  do  so  except  in  search  of  food  or  to  escape  unfavor- 
able  conditions.  The  adults  of  the  other  three  species  under  con- 
sideration  have  wings  that  are  small  in  proportion  to  the  sizo  of  their 


Pío.  7.— Egg  capsules  of  the  Bruner  grasshopper,  1}  times  natural  sire.    1,  dorsal  view;  2,  lateral  vlew; 
3,  ventral  view;  4,  dorsal  view  oí  efcgs  in  capsule;  5,  lateral  view  oí  cgRs  In  capsule.  (Original.) 

bodies  and  they  can  not  fly  far.  Only  a  lack  of  food  or  very  unfavor- 
ablc  surroundings  will  produce  a  migration  to  any  great  distance. 
Lack  of  suitable  ground  in  which  to  deposit  eggs  may  produce  short 
migrations  in  all  species,  but  it  is  probable  that  all  of  our  injurious 
native  species  remain  within  1  müe  of  their  birthplace. 
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CUMATIC  CHECKS. 

After  grasshoppers  becomc  established  in  a  locality  they  will  not 
starve  during  an  ordinary  drought.  The  varioty  of  plants  they  can 
use  for  food  enables  the  young  to  mature  if  any  vegeta t ion  starts 
in  the  spring.  After  maturity  the  adults  can  always  find  enough 
food  to  keep  them  alive  until  the  eggs  are  laid. 

When  exposed  to  the  sun  on  hot  days,  soft  dirt,  with  hard  dry 
soil  below,  reaches  a  temperatura-  above  150°  F.  Grasshoppers  can 
not  deposit  eggs  in  such  hot  soil  and  therefore  seek  shaded  ground 
for  egg  laying.  This  sometimes  results  in  eggs  being  placed  in  poorly 
drainod  or  heavy  land,  while  others  aro  placed  in  soil  that  becomes 


Fio.  8.— A  ncglccted  roadside.   Russian  thistles,  saRebrush,  and  otherwocds,  fnton=pcrscd  with  butTalo 
sod,  íorrn  an  ideal  breeding  grotmd  for  grasshoppers.  (Original.) 

overheated  later.  Ineither  case  the  vitality  of  the  eggs  is  materially 
aífected,  often  to  the  extent  of  being  destroyed,  as  was  noted  during 
the  hot  weather  of  1913,  which  was  partly  responsible  for  the  reduc- 
tion  in  the  number  of  grasshop¡)ors  hatching  the  following  year. 

NATURAL  ENEMIES. 

ENEMIES  OF  THE  EGGS. 

Two  of  the  most  effective  enemies  of  grasshopper  eggs  in  Eansas 
are  the  larva?  of  the  bee  ílics1  and  of  blister  boetles.1  (See  figs.  9  and 
10.)    These  are  white,  grul)like  creatures  that  burrow  into  the  cap- 

>  Bombyliidtt'.  '  Meloida-. 
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sules  when  fresh  and  fced  upon  the  grasshopper  eggs  until  they  attain 
full  growth. 

A  small  wasplike  parásito,1  from  one-eighth  to  threo-sixteenths  of 
an  inch  in  length,  has  been  reared  from  the  eggs  of  the  differential 
grasshopper,  the  two-lined  grasshopper,  and  others.  The  female 
parasites  cling  to  the  bodies  of  female  grasshoppers  until  the  latter 
lay  their  eggs.  As  a  grasshopper  digs  the  tunnel  in  which  to  deposit 
her  eggs  the  parasites  crowd  into  it  along  her  abdomen,  and  thrust 
their  eggs  singly,  one  into  each  grasshopper  egg.  The  developing 
parasites  then  feed  on  tho  contents  of  the  grasshopper  eggs,  destroy- 
ing  them. 

Small  rodents  (mice,  ground  squirrels,  and  perhaps  many  others) 
and  moles  dig  over  egg-infested  land,  cspeeially  around  the  bases  of 


Fio.  9.—  firasshopper  egg  capsules  and  the  bec-fly  larvas  and  coarctate  larvae  of  blister  beetles  that  were 
collected  along  the  roadside  shown  in  figure  8;  53  of  these  parasitic  larva»  were  found  In  the  grasshopper 
egg  capsules  coüected  in  one  hour.   About  natural  siie.  (Original.) 

weed  stalks,  to  secure  the  capsules  for  food.  Skunks  share  in  this 
work,  as  indicated  by  tho  larger  holes,  footprints,  and  other  traces. 
Ilogs  also  eat  tho  eggs  and  will  turn  the  soil  over  thoroughly  to  obtain 
them. 

ENEMIBS  OF  THE  YOUNG  AND  ADULTS. 

A  red  mi  te,  which  is  reported  to  ha  ve  destroyed  many  of  the 
Rocky  Mountain  grasshoppers  during  the  seventies,  does  not  kill 
many  of  our  native  species.  The  writer  counted  135  of  these  mites 
on  a  single  aduJt  grasshopper  which  was  still  very  active. 

'  Scrlia  mttnticnli  Ilrues. 
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Young  grasshoppers  aro  frequently  stung  by  femalo  wasps,  paralysis 
follows,  and  they  aro  then  storod  to  nourish  tho  wasp  larv».  Several 
dozen  helpless  young  grasshoppers  havo  been  dug  from  a  single  wasp 


Fio.  10.— B listar  beetles:  Coarctate  lame  (winter  stage)  of  several  species,  1|  times  natural  sixe.  At 
bottom  are  two  as  found.  partly  wiihin  the  grasshopper  egg  capsules.  Most  blister-beetle  larva?  befare 
transíorming  burrow  some  distance  from  the  egg  capsules  in  which  they  feed.  (Original.) 

burrow.  The  larger  spiders  as  well  as  ground  beetles  feed  on  such 
grasshoppers  as  they  can  sccure.  Parasitic  flies  deposit  their  eggs  or 
living  young  on  the  grasshoppers  and  tho  maggots  enter  the  body 
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and  feed  un  til  grown,  when  they  tear  their  way  out,  killlng  tho 
grasshopper.  These  flies  become  very  abundant  in  the  fall  of  years 
of  severe  grasshopper  outbreaks. 

Toada,  practically  all  lizards,  and  somc  snakes,  feed  to  a  consider- 
able extent  on  grasshoppers.  Cats  and  ground  squirrels  have  boen 
seen  to  catch  and  eat  those  of  the  largor  species.  Birds,  practically 
all  of  which  feed  upon  grasshoppers,  destroy  largo  numbers  of  both 
young  and  adults. 

In  some  places  chickens,  turkeys,  and  guinea  fowl  are  raised  to 
catch  them,  constituting  one  of  the  most  practical  means  of  checking 
their  outbreaks. 

The  chinch-bug  fungus  is  known  to  kill  large  numbers  of  grass- 
hoppers. In  localities  of  eastern  and  central  Kansas  the  düTerential 
and  two-lined  grasshoppers  wero  almost  wiped  out  by  this  disease 
during  the  fall  of  1911.  While  the  Bruner  grasshoppor  was  maturing 
during  June  of  1913,  many  nymphs  and  adults  were  killed  by  it. 
Reports  of  grasshoppers  dying  in  western  Kansas  during  the  saino 
period  indicated  a  widespread  outbreak  of  tho  disease.  Its  pres- 
ence  among  the  grasshoppers  is  easily  recognized,  as  the  dead  insects 
remain  clinging  to  the  tips  of  weeds  and  grass,  sometimos  several  in 
a  cluster. 

CONTROL  MEASURES. 

The  control  measures  herein  rccommended  are  the  most  effective 
that  have  been  tried  in  Kansas  during  the  years  1911  to  1914,  and 
when  carefully  applied  the  valué  of  tho  crop  saved  will  be  several 
times  the  cost  of  application.  These  measures  come  undor  two 
heads:  (1)  Thoso  for  destroying  the  grasshopper  cggs,  and  (2)  thoso 
for  destroying  the  young  and  adult  grasshoppers. 

DESTRUCnON  OP  THE  EGGS. 
PLOWINO. 

If  egg-infested  land  requires  plowing  for  the  next  crop,  no  other 
treatment  need  be  given.  However,  the  plowing  should  be  at  least 
6  inches  deep  and  should  be  finished  as  much  beforo  April  15  as  pos- 
sible.  This  covers  thtí  oggs  so  deeply  that  tho  young  can  not  get  out 
when  they  hatch. 

HARROWINO  ANU  DISKIN'O. 

If  plowing  is  unnecessary  for  the  following  crop,  the  eggs  can  be 
destroyed  with  little  expense  by  stirring  the  ground  to  a  depth  of 
about  2  inches  by  March  1.  This  breaks  and  crushes  many  capsules 
and  exposes  others  to  the  attacks  of  enemies  and  disease,  as  well  as 
to  drying  and  freezing.  In  clean  ground  that  is  soft  enough  a  heavy 
harrow  will  stir  the  soil  sufficiently.    Three  or  four  sections  drawn 
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by  five  horses  will  cover  the  ground  rapidly.  In  heavy  soils,  weedy 
fields,  alfalfa,  or  land  in  which  patches  of  sod  occur,  thedisk  harrow 
is  required;  but  in  alfalfa  it  should  not  be  set  deep  enough  to  cut  off 
the  crowns  of  the  plante.  The  land  should  be  left  rough  to  expose 
as  many  eggs  as  possible,  and  after  hard  froezing  weather  it  should 
be  harrowed  to  expose  any  eggs  that  may  have  been  covcred  before. 

It  is  difficult  to  destroy  eggs  in  buffalo  sod.  Breaking  is  not  usu- 
ally  done  deep  enough  to  keep  the  young  from  escaping  or  the  slices 
of  sod  are  not  left  cióse  enough  together.  No  other  cultivation  can 
be  given  sod  land.  Hogs  will  root  out  and  eat  some  of  the  eggs,  but 
their  use  is  not  practicable  for  a  large  arca.  The  egg-infested  sod 
should  be  left  until  the  young  have  hatched,  whcn  thcy  can  be  killed 
by  burning  or  by  one  of  the  other  methods  recommended  for  their 
destruction.  Scattered  clumps  of  egg-infested  grass  in  turn  rows, 
under  fences,  in  abandoned  fields,  or  along  roadsides  should  be 
chopped  out  before  March  1  with  a  heavy  hoe  or  a  spade. 

DESTRUCTION  OF  THE  YOUNG  AND  ADULTS. 

POISON  ED  BRAN  MASH. 

During  1911,  1912,  and  1913  a  bait  of  poisoned  bran  mash  was  used 
very  successfully  in  Kansas  to  check  outbreaks  of  native  grasshop- 
pers.  In  1913  alone  more  than  1,000  tons  were  providcd  at  pubíic 
expenso  in  about  20  counties  of  western  Kansas  and  spread  on 
grasshopper-infested  land.  This  bait  has  been  successfully  used  since 
then  against  grasshoppers  in  New  York,  Canadá,  California,  and 
Florida. 

The  proportion  and  quantities  of  ingrediente  that  can  be  most 
easily  handled  are  given  in  the  following  formula:1 


Bran  pounda..  25 

Paria  green  or  white  araenic  <lo   1 

Orangea  or  lemona   6 

Cheap  aimp  or  molaase8  quarta. .  2 

Water  gallons..  2  3 


Mix  the  dry  bran  and  poison  in  a  washtub.  Add  the  sirup  and 
the  juice  and  finely  chopped  pulp  and  peel  of  the  fruit  to  the  water. 
Then  pour  the  water  o  ver  the  mixturo  of  bran  and  poison,  stirring 
to  dnmpen  it  thorougldy  and  add  as  muchmoro  water  as  tho  bait  wiÚ 

'  The  addition  of  oranpes  or  lemons  to  tho  poisoned  bran  mash  was  made  as  a  result  oí  the  author's 
work  with  the  Kansas  Agricultural  Experiment  Stalion  during  1911.  The  üureased  effectiveness  oí  th# 
bait  when  applicd  bro;\dcast,  with  tho  accotnpanying  climination  oí  the  danger  to  poultry  and  live 
stock,  was  also  estublished  at  this  time. 

sThree  gallons  of  water  may  be  suíhclent  íor  25  pounds  oí  bran  where  ít  is  to  be  used  in  a  humid 
climate;  but  in  the  semiarid  región  at  least  4  gallons  must  be  used,  otherwise  the  bait  dnVs  too  rapidly 
to  give  the  nuximum  eílicieney.  When  it  is  scattered  the  bait  should  carry  all  oí  the  moisture  ítean 
wilhout  losing  any.  Whether  or  not  3  gallons  of  water  is  sullicient  íor  25  pounds  can  be  readfly  deter- 
mined  by  adding  that  mui  h  water  to  25  pounds  oí  bran.  In  Kansas  there  would  be  no  diíTlculty  in 
adding  4  gallons,  if  half  a  gallón  oí  sirup.  is  used.  The  writvr  would  add  4}  gaílons  of  water.  It  is  dilliouK 
to  believe  that  bran  will  hold  so  much  water  until  one  has  seen  the  fact  demonstrated. 
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hold,  usually  about  1  gallón.  While  fresh,  thc  wet  fruity  mash  is  very 
attractive  to  grasshoppers ;  but  when  dry  or  stale  it  is  not  catón. 
The  bait  is  applied  by  sowing  it  broadcast  on  the  infested  land  late 
in  the  evening  or  early  in  the  morning.  Very  early  morning  is  to  bo 
preferred,  as  the  grasshoppers  are  then  just  beginning  to  feed,  and 
they  have  a  longer  time  to  eat  before  it  dries  than  if  it  were  applied 
at  any  other  time.  The  bait  should  not  be  spread  just  before  a  shower, 
as  rain  washes  the  poison  from  the  bran  flakes,  leaving  them  harm- 
less.  Little  of  the  bait  is  caten  after  the  íirst  day,  evcn  in  damp 
weather.  Therefore  several  applications  may  be  necessary  to  check 
damage  by  grasshoppers  in  badly  infested  fields,  or  to  keep  injurious 
numbers  from  drifting  into  a  field. 

The  amount  of  bait  prepared  by  using  the  quantitios  of  ingredi- 
ents  given  in  the  formula  will  sow  (5  acres  of  heavily  infested  land. 
This  makes  the  cost  of  one  application  about  25  cents  per  acre. 
Ordinarily  this  amount  should  be  spread  over  about  12  acres,  which 
reduces  the  cost  to  15  cents  per  acre  or  less.  When  the  bait  is  to  be 
applied  a  small  quantity  of  known  wcight  should  be  mixed  and 
sown  that  it  may  be  ascertained  how  very  little  is  roquired  when 
only  2  to  4  pounds  of  bran  aro  to  be  used  to  the  acre. 

Ncither  domestic  animáis  ñor  birds  can  secure  enough  of  thc  poi- 
soned  bait  to  kill  them,  if  it  is  scattered  evenly  as  directed.  Howevor, 
a  few  cautions  regarding  its  use  may  not  be  out  of  place.  It  should 
never  be  placed  in  heaps  or  scattered  thickly.  The  poison  and 
mixed  bait  should  be  kept  out  of  the  reach  of  children  and  of  domestic 
animáis.  Utensils  used  in  handling  the  bait  should  be  thoroughly 
scrubbed  before  being  used  for  any  other  purpose.  The  dry,  pow- 
dery  poisons  should  not  be  exposed  to  the  wind  or  handled  roughly 
or  carelessly.  The  bran  and  poison  should  be  mixed  with  a  spado 
or  wooden  paddle.  If  the  hands  are  used  for  this  purpose  enough 
poison  may  be  absorbed  by  the  back  of  the  hands  and  the  forearms 
to  cause  severe  intestinal  cramps  and  diarrhea.  Ilowever,  the  writer 
has  never  known  poisoning  to  oceur  simply  from  sowing  the  wet 
bait  barehanded. 

THE  IIOPPERI>OZER. 

The  hopperdozer  is  an  oíd  device  for  using  kerosene,  crudo  oil, 
or  tar  in  catching  grasshoppers  and  was  developed  during  the  migra- 
tory  grasshopper  years  of  1874-1876.  It  consists  of  shallow  sheet- 
iron  pans,  containing  the  oil  or  tar,  which  are  mounted  on  low 
wheeLs  or  sled  runners.  An  upright  screen  at  the  back  catches  the 
"hoppers"  as  the  machine  is  drawn  fonvard. 

The  hopperdozer  is  simple  in  construction.  (Seo  fig.  11.)  The  pan 
is  made  by  turning  up  6  inches  of  the  edge  of  a  sheet  of  galvanized 
iron,  8  feet  long  and  30  inches  wide.  Two  indios  of  the  edge  is  then 
turned  down  over  the  pan  to  preven t  slopping,  and  two  partitions 
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soldered  across  it  to  keep  the  liquid  from  running  to  one  end  and 
spilling  when  operated  on  sloping  ground.  The  sled  floor  is  28^ 
inchos  from  front  to  rear,  being  made  of  one  board  1  by  6  inches  and 
one  1  by  12  inches  with  a  narrow  space  between.  It  can  be  either 
8  or  15  feet  long  to  hold  either  one  or  two  pans.  A  strip  1  by  4  inches 
on  edge  around  it  keeps  the  pans  from  sliding  off.  The  runners  are 
pieces  of  2  by  4  lumber  4  feet  long,  laid  flat  and  rounded  at  the  front 
ends.  They  should  extend  about  equal  distances  in  front  of  and 
beliind  the  floor.  An  8-foot  sled  needs  two  runners  and  a  15-foot 
sled  needs  three.  The  screen  behind  the  pans  should  be  of  oilcloth, 
smooth  side  forward,  nailed  to  uprights  at  the  back  of  the  sled. 
The  hitch  is  made  by  nailing  a  2  by  4  across  the  runners  in  front  of  the 
pan  and  letting  the  ends  project  2  or  3  feet  at  each  side.    Each  end 


Fio.  ll.-A  succesrful  type  of  hor«wwlrown  hoppwtlosar.         Up   and  fall   ÚltO  the 


the  screen  at  the  back  and  drop  in.  Contact  with  a  little  tar  or  a 
wetting  with  the  oil  kills  them,  even  though  they  jump  out  after- 
wards.  The  dead  that  collect  must  be  shoveled  out  at  intervals  and 
the  tar  or  oil  and  water  replaced. 

When  large  fields  of  fairly  level  land  are  to  be  treated  with  the 
hopperdozer,  two  or  three  pans  are  of  ten  set  on  the  teeth  of  a  sweep 
rakc.  This  makes  the  work  easy  for  the  team,  but  on  rough  ground 
the  liquid  slops  badly.  In  such  cases  two  sleds  holding  two  pans 
each,  having  for  runners  pieces  of  2  by  4  set  on  edge,  should  be 
placed  end  to  end.  The  two  adj  acent  runners  should  be  loosely  bolted 
together  tlirough  a  2  by  4,  wlüch  is  placed  on  edge  between  them.  The 
middle  2  by  4  should  project  behind  from  4  to  5  feet,  and  from  its  end  a 
strong  wire  should  be  stretched  to  the  outer  back  comer  of  each  sled. 


is  braced  by  a  board 
extending  to  the  end 
of  the  runner  behind 
the  pan. 


For  use,  the  com- 
partmente  of  the  pan 
should  be  half  filled 
with  water  and  enough 
kerosene  or  crude  oil 
should  be  added  to 
fonn  a  film.  If  tar  is 
used,  a  thin  layer  is 
spread  in  the  bottoms 
of  the  otherwise  empty 
pans.  As  the  hopper- 
dozer is  drawn  forward 
the  grasshoppers  jump 


(Ordinal.) 


pan,  or  strike  against 
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This  wire  and  the  2  by  4  brace  the  "double"  hopperdozer  so  that  it 
can  be  drawn  by  two  teams,  one  hitched  at  each  end.  Being  flexible  in 
the  middle,  it  can  be  used  on  very  uneven  ground  that  will  sometimes 
throw  the  ends  much  higher  or  much  lower  than  the  middle.  Of 
course  the  screens  at  the  back  must  be  arranged  so  as  not  to  interferc. 
The  wido  sweep  (30  feet)  of  this  hopperdozer  enables  the  ground  to  be 
covered  rapidly,  which  is  very  important  during  severo  outbreaks, 
and  the  teams  are  so  far  apart  that  they  do  not  drive  many  grass- 
hoppers  before  them. 

BURNING. 

Sometimes  many  grasshoppers  hatch  in  dead  vegetation  where 
they  can  be  destroyed  by  burning.  This  frequently  occurs  on 
buffalo  sod,  in  neglected  fields,  or  along  roadsides.  Burning  is  then 
the  cheapest  and  most  effective  means  of  killing  them.  If  there 
is  not  enough  dead  vegetation  to  carry  the  fire,  some  oíd  hay  or  straw 
scattered  through  the  infcsted  área  will  help  to  produce  enough  heat 
to  kill  the  insects.  Opportunities  for  destroying  native  grasshoppers 
by  burning  should  not  be  neglected.  A  suíficient  number  can  hatch 
in  one-fourth  of  an  acre  of  sod  to  ruin  a  neighboring  garden,  yet  half 
a  day's  work  and  a  load  of  straw  or  oíd  hay  would  burn  them  all. 

UTIUZATIOX  OF  POULTRY. 

Where  grasshoppers  are  an  annual  pest,  fanners  can  protect  their 
crops  and  make  a  profit  on  the  insects  by  raising  poultry  to  catch 
them.  The  valué  of  chickens  and  turkeys  in  destroying  grass- 
hoppers is  proved  anew  by  each  succeeding  outbreak,  yet  com- 
paratively  few  farmers  utilize  them  as  a  means  of  control. 

During  tho  late  nineties  many  turkeys  were  raised  to  catch  grass- 
hoppers on  the  valley  lands  along  the  Solomon  River  in  northern 
Kansas.  Children  herded  the  flocks  where  grasshoppers  were  the 
most  destructive,  and  so  successful  was  this  method  of  saving  crops 
that  more  farmers  adopted  it  every  year  until  that  series  of  grass- 
hopper  outbreaks  ended. 

Near  Scott  City,  Kans.,  during  1911,  the  second  crop  of  alfalfa  on  a 
100-acre  field  was  badly  damaged.  The  owner  secured  about  100 
turkeys  and  turned  them  into  the  field.  When  the  writer  visited  the 
place  during  the  third  week  of  August  a  few  of  the  lesser  migratory 
grasshoppers  that  could  escape  capture  by  flight  were  the  only  ones 
present.  The  alfalfa  was  uninjured  and  was  then  about  18  inches 
high. 

In  June,  1912,  the  writer  eonstructed  a  portable  henhouse  for  about 
36  grown  chickens.  It  was  located  on  or  along  the  edges  of  grass- 
hopper-infested  fields,  being  moved  to  a  new  place  when  no  "  hoppers  " 
were  left  near  by.  This  flock  was  fed  only  a  little  grain,  and  whilc  not 
quite  so  many  eggs  were  obtained  from  the  hens  in  comparison  with 


Digitized  by  Google 


14 


FARMERS'  BULI.ET1N  691. 


hens  handled  in  the  ordinary  way,  many  grasshoppers  were  caught 
and  the  hens  acquired  such  a  taste  for  them  that  upon  being  returned 
to  the  barnyard  they  ranged  far  and  near  in  search  of  insects. 

The  Kansas  Experiment  Station  at  Garden  City  bought  several 
hundred  chicks  in  an  effort  to  save  their  crops  during  the  severe  grass- 
hopper  outbreak  of  1913.  A  wooden  framework,  on  low  trucks, 
constructed  of  2  by  4  material,  was  built  ancj  covered  outside  with 
poultry  netting  and  inside  with  eanvas.  This  portable  chicken  house 
was  casily  hauled  from  place  to  place,  and  was  considered  the  most 
offective  means  yet  adopted  in  destroying  grasshoppers. 

During  1913,  near  Garden  City,  rhubarb  was  attacked  by  grasshop- 
pers that  were  rapidly  stripping  the  leaves.  The  gardener  placed  in 
sepárate  coops  near  it  tliree  hens  with  a  total  of  about  40  active 
chicks.  A  few  days  later  the  rhubarb  was  free  from  grasshoppers 
and  the  chicks  were  catching  others  in  adjacent  parts  of  the  garden. 

UTILIZATION  OF  HOOS. 

Hogs  of  all  ages  become  very  fond  of  grasshoppers  whenever  they 
are  allowed  the  run  of  infested  land.  They  are  reported  as  efficient 
destroyers  of  both  grasshoppers  and  their  eggs.  A  small  lot  in  a 
field  which  had  bcen  left  for  alfalfa  sced  was  fenced  as  pasturo  for 
a  few  hogs.  Grasshoppers  damaged  the  entire  field  except  in  the 
hog  lot,  where  a  good  crop  of  seed  was  set. 

PROTECTING  SUGAR  BEETS,  TRUCK  CROPS.  AND  GARDENS. 

Land  prepared  for  sugar  beets  is  usually  plowed  more  than  10  inches 
deep.  This  is  often  done  late  in  the  fall  or  early  in  the  winter. 
Throughout  the  summer  the  growing  beets  require  frequent  cultiva- 
tion,  which  drives  away  grasslioppers  that  wish  to  lay  eggs.  Digging 
the  beets  in  the  fall  stirs  the  surface  soil  so  much  that  anv  egg  cap- 
sules in  it  are  injnred  or  exposed.  Only  along  the  edges  of  fields 
and,  in  irrigated  districts,  on  the  banks  of  ditches  is  there  any  danger 
of  eggs  being  left  undisturbed. 

Many  truck  and  garden  crops  are  grown  on  land  that  is  plowed  deep 
late  in  the  fall  or  during  the  winter.  They  also  require  frequent 
summer  cultivation  and,  with  some,  the  ground  is  stirred  by  harvest- 
ing.  Consequently  there  is  not  much  danger  of  such  fields  being  used 
by  grasshoppers  for  egg-laying  purposes.  From  the  facts  mentioned 
it  is  evident  that  grasshopper  d amago  to  sugar  beets,  truck  crops,  and 
gardens  is  the  result  of  invasión  from  adjoining  infested  land. 

If  many  grasshoppers  are  presen t  during  August  and  September  ft 
search  should  be  mude  to  lócate  their  eggs.  Clumps  of  grass  should 
be  chopped  out  and  torn  to  pieees.  Here  and  there  in  suspected 
buíTulo  sod  a  squaro  foot  of  ground  should  be  examined  to  a  depth 
of  about  12  inches  for  eggs.    Where  the  soil  is  more  easily  worked  the 
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spaces  exaniined  may  be  a  yard  squaro.  An  average  over  a  large 
arca  of  one  capsule  of  eggs  per  square  yard  means  a  severe  outbreak 
the  next  year.  From  each  capsule  that  remains  sound  25  to  150 
young  may  hatch.  Spots  well  suited  to  egg  laying  are  often  more 
heavily  infested  than  this. 

Wlieu  the  eggs  have  been  located,  measures  for  their  destruction 
can  be  applied.  Tliese  should  be  delayed  un  til  the  parent  grass- 
hoppers  die,  in  order  that  no  more  eggs  may  be  deposited.  If  the 
egg-infested  land  requires  plowing  for  the  next  year's  crop,  no  other 
treatment  need  be  given.  When  plowing  is  not  required,  the  harrow 
or  disk  may  be  used.  Suitable  treatment  should  be  given  the  edges 
of  ficlds,  ditch  banks,  turn  rows,  abandoned  fields,  roadsides,  or  any 
other  places  where  eggs  aro  to  be  found.  Scattering  clumps  of  egg- 
infested  grasses  should  be  uprooted,  even  when  the  surrounding  land 
reeeives  no  treatment. 

Where  the  eggs  can  not  be  destroyed,  the  infested  área  should  be 
waUhed  and  the  young  killed  when  tliey  hatch  in  the  spring.  On 
waste  land,  pastures,  and  sod  that  can  be  burned  over,  íiro  is  the  best 
means  of  destroying  them.  If  it  can  not  be  used,  and  young  chicks 
or  turkeys  are  available,  these  should  be  put  into  a  portable  henhouse 
and  located  between  the  infested  land  and  any  field  into  which  tlie 
young  grasshoppers  are  likely  to  go.  The  flock  can  be  moved  to  a 
fresh  location  as  the  land  near  by  is  cleared  of  "hoppers."  In  this 
way  the  grasshoppers  can  be  worked  back  from  the  field  and  tlie 
danger  of  invasión  lessened.  If  the  infested  arca  is  large,  the  poultry 
may  be  brought  almos  t  to  maturity  with  a  comparativcly  small  out- 
lay  for  feed  and  with  a  constantly  decreasing  number  of  grasshoppers 
that  will  be  left  to  deposit  eggs  in  the  fall. 

There  should  be  no  delay  when  grasshoppers  hatch  in  great  numbers 
over  a  large  arca,  for  the  expense  and  difficulty  of  combating  them 
increase  rapidly  as  they  grow  larger.  If  no  other  means  of  control 
are  ready  for  use  at  once,  the  poisoned  bait  or  the  hopperdozer  must 
be  relied  upon.  The  time  available  for  the  work,  the  cost  of  appli- 
cation,  and  perhaps  other  factors  must  be  considered  in  choosing 
between  the  two  methods.  Tlie  bait  is  cheaper,  less  time  is  required 
to  treat  land  with  it  than  with  the  hopperdozer,  and  it  can  be  pre- 
pared  in  any  quantity.  With  a  2-gallon  pail  of  bait  one  can  sow  in 
fields  and  in  locations  the  character  of  which  makes  the  use  of  the 
hopperdozer  impossible.  Consequently  this  method  is  most  fre- 
quently  chosen. 

If  grasshoppers  have  alrcady  invaded  a  beet  field  or  garden,  the 
bait  must  be  applied  all  over  it.  Several  applications  at  intervals 
of  two  days  are  sometimes  necessary  to  check  the  injury.  Tlie 
infested  land  from  which  the  grasshoppers  are  coming  should  also  be 
treated  vigorously  with  the  most  suitable  method.    Around  the 
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cdges  of  fields,  and  in  fields  where  the  crop  permita  it,  a  tubful  of  bait 
can  be  placed  on  a  sled  or  in  a  wagón,  and  the  driver  can  sow  from 
it,  thus  getting  over  the  ground  rapidly.  The  ''hoppers"  in  fields  of 
low-growing  crops  can  be  caught  with  a  hopperdozer  if  time  permite 
and  teams  are  available.  But  in  fields  of  tall-growing  crops,  where 
many  grasshoppers  are  on  the  plants  at  all  times,  a  modified  bait 
should  be  used.  It  is  prepared  by  using  three  or  four  times  the  usual 
quantity  of  sirup  and  corres pondingly  less  water.  It  should  be  ap- 
plied  by  throwing  small  quantities  among  the  tops  of  the  plants  so 
that  it  will  stick  to  the  leaves  or  blades.  There  it  will  attract  the 
grasshoppers  immediately.  The  poison  is  washed  off  by  rains  or 
shaken  oíf  by  handling,  so  there  is  no  danger  to  animáis  that  feed  on 
crops  treated  in  this  manner.  This  sticky  bait  should  also  be  thrown 
among  the  tops  of  bushes  or  trees  in  which  the  insects  feed. 

ESSENTIALS  FOR  SUCCESSFUL  WORK. 

The  most  frequent  causes  of  failure  to  check  grasshopper  outbreaks 
when  methods  of  control  are  applied  are  (1)  lack  of  coopcration 
among  the  landowners  of  the  infested  community  and  (2)  misdi- 
rected  or  careless  application  of  recommended  control  measures. 
The  former,  however,  is  more  often  the  cause. 

In  many  localities  part  of  the  land  is  held  by  speculators,  who  often 
permit  it  to  lie  idle  for  several  years  in  succession.  If  such  land  is 
in  sod,  grasshoppers  use  only  the  outekirts  for  depositing  eggs,  but  if 
it  has  been  broken  and  then  neglected,  a  sufficiently  heavy  growth  of 
weeds  is  often  produced  to  make  it  a  breeding  place  for  large  numbers 
of  grasshoppers.  Where  there  is  much  of  such  land  in  a  community 
the  grasshoppers  must  be  dcstroyed  on  it,  as  well  as  on  the  edges  of 
cultivated  fields,  along  roadsides,  or  on  pasture  land;  otherwiso  it 
bccomes  the  cen'ter  from  which  "hoppers"  scatter  to  the  crops  on 
adjoining  fields. 
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INTRODUCTION. 

SCOPE  OF  THE  BULLETIN. 

The  present  bulletin,  containing  tho  sixtccnth  annual  summary  of 
tho  gamo  laws  of  tho  United  States  and  Canadá,  has  been  prepared 
on  tho  samo  general  plan  as  thoso  issued  each  ycar  smco  1902.  It 
includcs  a  summary  of  tho  moro  important  features  of  tho  new 
legislation,  a  brief  synopsis  of  tho  new  gamo  laws  enacted  in  oach 
Stato  and  Provine©,  and  a  series  of  tables  showing  tho  provisions 
relating  to  seasons,  export,  sale,  limits,  and  licenses.  It  differs  from 
other  publications  on  game  laws  in  several  important  points:  (l) 
Inclusión  of  a  brief  review  of  tho  mcasures  enacted,  (2)  arrangement 

»  This  bullctm  contains  the  proclaraation  oí  the  Presideut  and  the  amended  Regulations  íor  the  Pro- 
tection  oí  Mlgratory  Birds,  approved  Oct.  1,  1914. 
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of  provisions  by  subjects  instead  of  by  States,  and  (3)  adoption  of  a 
uniform  statemcnt  and  order  of  the  various  details  to  facilítate  com- 
parison  of  similar  provisions  in  different  States.  Its  chief  objects 
are  to  present  in  convenient  form  the  restrictions  on  hunting  which 
afTect  the  enforcement  of  the  Federal  st  a  tu  tes  regulating  interstate 
commerce  in  game  and  the  protection  of  migratory  birds,  and  to 
show  the  general  condition  and  trend  of  legislation  from  year  to  year. 
Provisions  relating  to  methods  of  capture,  game  refuges,  enforce- 
ment of  laws,  disposition  of  fines  and  fe  es,  and  matters  of  special  or 
local  application  are  omitted.  These  can  be  found  only  by  refercnce 
to  the  laws  themselves  or  to  the  pamphlet  editions  of  the  game  laws, 
obtainable  in  most  States  from  the  proper  officials.1 

REVD2W  OF  LEGISLATION  OF  1915. 

More  than  240  new  game  laws  were  enacted  during  1915 — a  largor 
number  than  in  any  previous  year  except  1911.  Forty-three  States 
hold  regular  legislativo  sessions,  and  in  all  of  these  States  except 
Arizona,  Georgia,  and  Nobraska  some  changos  wero  made  in  the 
statutes  protecting  game.  The  largest  number  of  new  game  laws 
passed  in  any  one  State  was  61,  in  North  Carolina;  but  in  California, 
Connecticut,  Maine,  New  Jersey,  Oregon,  Pennsylvania,  and  Wisconsin 
the  number  reached  10  or  more.  Several  measuros  were  vetoed,  in- 
cluding  a  general  game  bilí  in  Idaho,  the  first  bilí  appropriating  the 
hunting-license  f und  in  Pennsylvania,  a  bilí  protecting  bears  in  Califor- 
nia, and  three  sections  of  the  game  bilí  in  Washington.  A  number  of 
bilis  wero  introduced  f  or  the  purpose  of  harmonizing  the  State  laws  on 
migratory  birds  with  the  Federal  regulations.  In  at  least  nine  States 
changes  were  made  which  brought  the  seasons  into  substantial  agree- 
ment,  viz,  California,  Connecticut,  Maine,  Michigan,  New  Hamp- 
shiro,  Tonnessee,  and  West  Virginia;  in  Illinois  the  seasons  for  all 
migratory  birds  except  coot  and  waterfowl,  and  in  Washington  for 
the  smaller  shore  birds,  were  made  to  conform  with  the  regulations 
undcr  the  Federal  law.  Uniformity  was  also  secured  by  provisions 
in  the  laws  of  Connecticut,  Maine,  New  México,  North  Dakota,  Wash- 
ington, and  Wisconsin,  prohibiting  hunting  between  sunset  and  sun- 
rise.  On  the  other  hand,  Delawaro  adopted  a  rosolution  opposing 
the  migratory-bird  law,  and  Ohio  and  Rhode  Island,  which  had  har- 
monized  their  seasons  in  1914,  changed  the  laws  on  waterfowl  this 
year. 

As  a  result  of  the  docision  of  the  Supreme  Court  of  the  United  States 
on  January  19, 1914,  sustaining  the  alien  hunting  law  of  Pennsylvania, 
legislation  prohibiting  aliens  from  hunting  or  owning  shotguns  or 

1  See  p.  64.  Ñames  and  addresses  are  given  iii  the  Diréctory  of  Game  Oftu-ials,  published  by  tb«  Bk>log- 
Ical  8urvey,  U.  S.  Department  oí  Agrkulture  (edíUon  of  1915,  n.  S.  101). 


Digitized  by  Google 


GAME  LAWS  FOE  1915. 


3 


rifles  was  enacted  in  at  least  four  States — Massachusetts,  New  Jersey, 
North  Dakota,  and  West  Virginia — but  certain  exceptions  based 
on  property  qualifications  were  made  in  Massachusetts  and  New 
Jersey. 

Cióse  seasons  extending  for  several  years  were  provided  for  certain 
kinds  o£big  game  and  also  for  gamo  birds.  Hunting  mountain  sheep 
was  suspended  in  Idaho,  Montana,  and  Washington,  and  goats  were 
protected  until  1918  in  Montana.  Moose  were  protected  for  four 
years  in  Maine,  the  first  absolute  cióse  soason  on  this  species  for  35 
years — since  the  suspensión  of  hunting  from  1878  to  1880.  Antelope 
were  given  absolute  protection  in  New  México  and  Montana.  In 
Michigan,  New  México,  and  Oklahoma  prairie  chickens  were  protected 
for  several  years.  Michigan  extended  complete  protection  also  to 
quail,  imported  pheasants,  grouse,  and  wood  ducks  for  five  years. 
Minnesota  protected  doves,  woodcock,  plover,  and  wood  ducks  until 
19 1 8.  New  México  gave  protection  to  pheasants,  bob-whites,  pigeons, 
and  swans.  Oklahoma  protected  doves,  grouse,  wood  ducks,  and 
curie  w.  Several  birds  were  removed  from  the  game  list  and  protected 
throughout  the  year.  Oklahoma  gave  such  protection  to  pelicans, 
gulls,  and  herons.  Tennessee  declared  ring-neck  pheasants,  bullbats, 
robins,  and  meadowlarks  to  be  nongame  birds.  In  a  few  cases  pro- 
tection was  removed  from  certain  species — notably  the  turkey  buz- 
zard  in  Delaware,  Florida,  and  North  Carolina;  owls  and  starlings 
in  New  Hampshire;  and  cormorán ts  in  Illinois  and  North  Dakota. 

For  the  first  time  in  12  years  moose  hunting  is  permittod  in  Wyo- 
ming,  and  for  the  first  time  since  1907  prairie-chicken  shooting  is 
permitted  in  Indiana. 

Among  the  novel  features  in  the  laws  this  year  may  be  mentioned 
the  declaration  in  the  Florida  law  that  ownership  of  game  is  vested 
in  the  respective  counties;  the  provisión  in  the  California  law  pro- 
tecting  spike  bucks,  or  deer  with  unbranched  horns,  instoad  of  deer 
with  horns  of  a  certain  length ;  and  the  Wyoming  cxporiment  of  allow- 
ing  the  killing  of  50  bull  moose  under  $100  licenses  instead  of  an  in- 
definito number  during  a  limited  season.  Methods  of  hunting  were 
restricted  in  Michigan  by  prohibiting  the  use  of  automobiles  in  hunting 
partridges,  and  in  Indiana  by  prohibiting  the  use  of  searchlights  or 
other  artificial  lights  attached  to  autos  for  hunting  game  on  or  near  a 
highway.  Several  new  rostrictions  on  shipment  appeared  for  the 
first  time:  Ulinois  prohibited  importa tion  from  points  outsido  the 
State  of  any  game  except  deer  legally  killed.  Pennsylvania  pro- 
hibited shipment  of  game  by  parcel  post,  and  Wisconsin,  shipment 
under  an  alias.  Connecticut  authorized  the  commissioners  of  fish- 
eries  and  game  to  grant  permits  to  bring  in  gamo  lawfully  killed  out 
sido  the  State,  provided  such  game  is  not  ofFered  for  sale. 
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BIG  GAME. 

Tho  moro  important  changos  affecting  big  gamo  included  the  clos- 
ing  of  tho  soason  for  four  years  on  mooso  in  Maino;  authorization  for 
tho  killing  of  50  bull  mooso  in  Wyoming;  lengthcning  tho  soason  on 
elk  in  Montana  two  weeks;  closing  tho  soason  on  mountain  sheep  in 
Montana;  changos  affocting  does  in  8  States,  including  the  removalof 
protoction1  in  Florida,  Nevada,  New  Jersey,  and  Wyoming;  establish- 
ment  of  a  limit  in  Arkansas;  and  decrease  in  the  limits  in  Alaska, 
Michigan,  Montana,  and  Nevada. 

Under  prcsent  conditions  deer  hunting  is  permittod  in  36  States, 
in  about  ono-third  of  which  tho  himter  is  limited  to  one  deer  a  season 
and  in  most  of  tho  others  to  two.    Se  venteen  States  protect  does  at  all 


Fia.  1. — status  and  Provinccs  which  permit  deer  hunling,  protect  does  throughout  the  year,  and  limit 

the  number  of  deer  which  rnay  be  taken  by  each  hunter. 

[Shaded  áreas  indícate  tbe  States  in  which  there  is  no  deer  huntinr;  inclosed  ñames,  the  States 
which  protect  does  at  all  seasons,  and  figures,  the  number  of  deer  allowed  each  hunter  during  a  season. 
In  the  east«rn  half  of  Maino  and  southern  balf  of  New  Ilampshire  the  limit  is  1  a  season.  In  Alahama, 
Jí ississippi,  and  Missouri  the  limit  is  1,  and  In  Louisiana  2  per  day.] 

seasons  and  allow  only  bucks  to  be  killcd — namely,  Alabama,  Arizona, 
California,  Georgia,  Idaho,'  Missouri,  Mississippi,  New  México,  New 
York,  Oklahoma,  Oregon,  Pennsylvania,  Texas,  Utah,  Vermont,1 
West  Virginia,  and  Wisconsin.  Pennsylvania  requires  that  deer  killed 
shall  ha  ve  horns  2  inches  abo  ve  the  hair,  New  York  and  Vermont, 
at  least  3  inches  long,  and  West  Virginia,  4  inches  long,  while  Cali- 
fornia prohibits  cntirely  tho  killing  of  spiko  bucks. 

QUAIL. 

NotwitlLstanding  tho  agitation  in  favor  of  protocting  quail  for 
several  years  in  somo  soctions,  no  bilis  of  this  kind  were  passed  tlns 
year,  and  38  States  still  próvido  quail  shooting.    Tho  seasons  wero 

>  Vermont  has  suspended  the  restrictlon  during  1015. 
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shortened  six  weeks  La  Oklahoma  and  two  weeks  in  Nevada.  Limit9 
were  establishcd  for  the  first  time  in  Arkansas  and  New  Hampshire, 
reduced  in  Iowa  from  25  to  15  per  day,  in  Oklahoma  from  25  to  10,  in 
Minnesota  from  15  to  10,  and  incroased  in  Nevada  from  15  to  20. 
All  but  14  of  the  States  which  permit  quail  hunting  now  have  a  limit 
of  20  birds  or  less  per  day. 

WATERFOWL. 

All  the  States  now  allow  waterfowl  hunting,  but  the  wood  duck  is 
protected  for  several  years  throughout  the  northern  zone  and  in  the 
southern  zone  in  the  States  of  California,  Kansas,  and  West  Virginia. 
Daily  bag  limita  were  establishcd  for  the  first  time  in  Arkansas  and 
Connecticut,  reduced  in  Okahoma  from  25  to  10,  and  increased  in 
Missouri  from  10  to  15.  Most  of  the  States  now  have  a  limit  of  25 
or  less  per  day. 

OPEN  SEASONS. 

Open  seasons  were  lengthened  in  Montana  on  elk  and  deer  two 
weeks;  in  Florida  on  deer  and  birds  three  weeks;  in  Minnesota  on 
quail  20  days;  and  in  Nevada  on  sage  hens  four  and  a  half  months, 
on  grouse  one  month,  and  on  quail  two  weeks.  New  Jersey  reverted 
to  the  former  plan  of  hunting  deer  on  four  consecutivo  Wednesdays 
instead  of  five  consecutivo  days. 

Seasons  were  shortened  in  a  number  of  States.  In  the  case  of  big 
game  the  deer  season  was  curtailed  in  Arkansas  throo  months;  in 
Oregon  and  Washington  two  weeks.  In  New  México  the  seasons 
were  generally  shortened  and  arranged  in  two  distriets  divided  at 
latitude  35°.  In  California  tho  do  ve  season  was  made  later  and  in 
Minnesota  shortened  20  days;  in  Oklahoma  the  quail  season  was  cur- 
tailed six  weeks,  and  in  Michigan,  Nevada  (ducks),  Tennessee,  and 
Wyoming,  spring  shooting  of  waterfowl  was  abolished. 

EXPORT  AND  SALE. 

Three  important  changes  have  radically  affectod  trafile  in  game  in 
the  Mississippi  Valley  during  the  present  year.  In  February  the 
Supremo  Court  of  Arkansas  1  held  that  a  local  law  permitting  ship- 
ment  of  game  from  the  Chickasawba  district  of  Mississippi  County, 
Ark.,  was  unconstitutional,  and  that  the  general  law  prohibiting 
shipment  of  game  was  in  effect  in  this  county  as  well  as  in  other 
parts  of  the  State.  A  little  later  the  Lcgislature  of  Tennessee  pro- 
hibited  the  sale  of  all  protected  game  taken  within  the  State,  thereby 
cutting  off  the  market  for  ducks  killed  on  Reelfoot  Lake.  Finally, 
in  June,  a  new  game  law  was  passed  in  Illinois  prohibiting  sale  of  all 
game,  nativo  or  imported,  except  rabbits.  For  20  years  or  moro 
Illinois  has  permittod  the  salo  at  certain  seasons  of  game  imported 
from  other  States.  Illinois  now  not  only  prohibits  the  sale  but  also 
the  export  of  all  protected  game  except  rabbits.  Missouri  has 
strengthened  its  export  law  by  a  provisión  prohibiting  export  of 
quail  for  any  purpose. 

>  Jones  boro  Lake  City  Je  Bastara  RR.  Co.  p.  Adams,  174  8.  W.  527. 
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BAG  LIMTTS. 

A  bag-limit  law  was  passcd  f  or  the  first  time  in  Arkansas — applicable 
to  deer,  bear,  turkey,  quail,  and  ducks.  Limits  were  established  in 
Connecticut  on  squirrels  and  waterfowl;  in  New  Hampshire  on  quail, 
ruffed  grouse,  and  woodcock;  and  in  Pennsylvania  on  bear.  Indiana 
opcned  the  season  on  prairie  chickens  for  the  first  time  in  scvcral 
years,  and  provided  a  limit  of  five  birds  per  day. 

Rcductions  in  limits  were  made  on  deer  in  Alaska  from  6  to  3,  in 
Montana  from  3  to  2,  and  in  Michigan  and  Nevada  from  2  to  1.  In 
the  case  of  birds  the  more  important  reductions  in  daily  bag  limits 
were  made  in  Illinois  on  do  ves  from  15  to  10;  in  Iowa  on  quail  from 
25  to  15,  and  on  prairio  chickens  from  25  to  8;  in  Minnesota  on  all 
birds  except  ducks,  from  15  to  10;  in  Oklahoma  on  quail,  plover, 
snipe,  and  ducks,  from  25  to  10.  Only  a  few  increases  were  pro- 
vided: In  Illinois  on  shore  birds,  in  Missouri  on  birds  (except  turkeys) 
from  10  to  15,  and  in  Nevada  on  quail  from  15  to  20. 

LICENSES. 

Resident  li censes  were  provided  for  the  first  time  in  three  Southern 
States — Arkansas,  South  Carolina,  and  Tennessee.  Arkansas  estab- 
lished a  $1  license  for  deer  and  a  $1  license  for  dogs  used  in  hunting 
quail;  South  Carolina  a  license  of  $1  for  hunting  in  the  county  and 
$3  in  the  State,  but  27  counties  were  exempt  from  the  operation  of 
the  act;  and  Tennessee  a  $1  license  for  the  county  and  $2  for  the 
State.  New  México  and  Vermont  joined  the  list  of  States  which 
now  issue  combined  hunting  and  fishing  licenses.1  Dolaware,  follow- 
ing  the  example  of  West  Virginia  in  1913,  repealed  the  resident 
license  provisión  adopted  two  years  ago,  while  West  Virginia  restored 
the  license  by  issuing  free  licenses  to  pcrsons  hunting  in  the  county 
of  residence  and  requiring  a  fee  of  $3  to  hunt  elsewhere  in  the  State. 
Fees  for  nonresident  licenses  were  reduced  in  Hlinois  from  $15  to 
$10,  in  Maine  from  $25  to  $15,  and  for  the  special  elk  resident  license 
in  Wyoming  from  $15  to  $10.  New  Hampshire  and  South  Carolina, 
on  the  other  hand,  increased  the  nonresident  fce  in  each  case  from 
$10  to  $15,  and  Manitoba  the  resident  big  gamo  license  from  $2  to 
$4.  Exemptions  were  provided  in  a  few  cases — notably  in  Dlinois, 
which  allows  veterans  of  the  Civil  War  to  hunt  without  a  license, 
and  in  Orcgon,  which  issues  free  licenses  to  veterans.  In  the  latter 
State  women  aro  now  allowed  to  hunt  and  fish  without  license,  but 
in  New  México  similar  privileges  aro  not  granted.  North  Dakota 
allowed  actual  settlers  to  obtain  a  resident  license,  even  though  they 
have  not  acquired  residonce.  In  Michigan  and  Minnesota  all  resi- 
dents  are  now  required  to  obtain  licenses  to  hunt  in  the  county  of 

residence.    In  North  Dakota  and  Vermont  conviction  of  violating 

- 

*  For  list  of  States  which  requlre  Ueonsos  (or  hook  and  lino  ttshlng,  soe  footoote,  p.  W. 
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the  game  laws  not  only  resulta  in  forfeiture  of  license,  but  renders 
the  holder  ineligible  to  obtain  another  for  a  year,  except  with  the 
consent  of  the  game  commissioner  in  Vermont. 

W ARDEN  SERVICE. 

About  one-third  of  the  States  have  made  important  changos  in 
the  administration  of  w arden  service.  Arkansas  established  a  State 
game  and  fish  commission  of  four  members,  while  Florida  abolished 
the  office  of  State  game  and  fish  commissioner  and  intrnsted  the 
work  of  enforcement  to  county  wardens.  The  total  number  of 
States  which  have  general  oflicers  in  charge  of  game-law  enforce- 
ment remains  the  same  as  last  year,  and  four  States — Florida,  Mis- 
sissippi,  Nevada,  and  Virginia — still  rely  on  local  oflicers.  Roorgani- 
zation  of  commissions  resulted  in  Minnesota  and  New  York  in  the 
substitution  of  a  single  officer  in  place  of  a  commission;  in  Michi- 
gan in  the  combination  of  the  game,  fish,  and  forest  department 
with  the  public-domain  commission;  and  in  Wisconsin  in  the  con- 
solida tion  of  the  work  of  the  game-wardon  department  with  that  of 
several  other  State  offices  under  a  new  conservation  commission. 
In  Illinois  the  title  of  the  commission  was  changed  from  conservation 
commission  to  game  and  fish  commission;  in  North  Dakota  to  game 
and  fish  board;  and  in  Ohio  from  an  agricultural  commission  to  a 
board  of  agriculture — the  latter  without  salary.  In  Oregon  the 
board  was  reorganized  with  the  governor  as  chairman,  and  two 
members  from  west  of  the  Cascados  and  two  from  the  eastern  part 
of  the  State.  The  position  of  warden  in  Tennessee  was  placed  on  a 
salary  basis  of  $2,500  per  annum,  the  salary  of  the  secretary  of  the 
Pennsylvania  commission  was  made  $3,000,  the  salary  of  the  secre- 
tary of  the  North  Dakota  game  board  $1,200,  and  the  salary  of  the 
State  warden  of  New  México  was  increased  from  $1,800  to  $2,000. 
Apparently  the  only  important  docroase  was  in  the  compensation  of 
the  conservation  commissioner  of  New  York  from  $10,000  to  $8,000. 

Increases  in  the  number  of  wardens  were  authorized  in  several 
States.  In  Illinois  the  addition  included  1  district  warden  and 
18  deputies;  in  New  Hampshire,  10  wardens;  in  New  Jersey,  an 
assistant  fish  and  game  protector;  in  North  Dakota,  a  State  game 
and  fish  commissioner;  in  Pennsylvania,  20  protectora ;  in  South 
Dakota,  1  additional  assistant  in  the  office  and  1  in  charge  of  the 
game  farm;  in  Washington,  4  special  deputy  wardens;  and  in 
Wyoming,  3  additional  assistants. 

GAME  REFUGES  AND  PRESERVES. 

Two  national  bird  reservations  have  reccntly  been  created  by 
Executive  order — MUle  Lacs,  a  small  island  in  tho  lake  of  the  same 
ñame  in  Mille  Lacs  County,  Minn.  (May  14,  1915),  and  Big  Lake,  in 
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Mississippi  County,  Ark.  (Aug.  2,  1915).  The  Blackbeard  Islán d 
reservation  in  Georgia,  creatcd  in  1914,  was  abandoned  as  a  national 
bird  reservation. 

Legislation  affecting  refuges  was  enacted  in  at  least  14  States, 
and  included  not  only  provisión  for  new  refuges,  but  changes  in 
boundaries  and  elimination  of  severa!  of  those  already  created. 
In  California  two  refuges  wero  created  in  the  Angeles  National 
Forest  in  Los  Angeles  and  San  Bernardino  Counties,  and  one  in  the 
Trinity  National  Forest  in  Trinity  County.  Idaho  established  the 
Lewiston  Orchards  preserve  in  Nez  Perce  County  and  the  Black 
Lake  gamo  refuge  in  Adams  and  Idaho  Counties  (which  was  stocked 
with  50  elk  from  the  Yellowstone  National  Park),  and  renewed  pro- 
tection  for  five  years  on  big  game  and  game  birds  in  seven  counties 
in  the  southeastern  córner  of  the  State.  Montana  cnlarged  the 
Snow  Creek  game  preserve  and  decreased  the  área  of  the  Gallatin 
preserve.  Oregon  abolished  the  Capitol,  Imnaha,  and  Steens 
Mountain  preserves  created  two  years  ago.  Wyoming  created  the 
Hoodoo  Basin  preserve  in  Park  County,  eliminated  a  strip  4  miles 
wide  along  the  eastern  boundary  of  the  Big  Horn  preserve,  changed 
the  boundaries  of  the  Popo  Agie  and  Tetón  preserves,  and  abolished 
the  L aramio  preserve,  the  boundaries  of  which  were  not  clearly 
defined  in  the  act  creating  it. 

Provisión  for  the  creation  of  State  refuges  on  prívate  lands  was 
made  in  several  States.  Illinois,  Pennsylvania,  and  West  Virginia 
authorized  the  commission  to  enter  into  contract  for  the  establish- 
ment  of  such  refuges.  Minnesota  hmited  the  mínimum  área  of 
refuges  on  prívate  lands  to  640  acres,  Washington  required  written 
consent  of  tho  lando wners,  and  West  Virginia  limited  the  área  in 
any  one  county  to  10,000  acres.  Tennessee  provided  for  a  propagat- 
ing  farm  on  lands  set  aside  for  the  purpose  and  prohibited  hunting 
on  State  lands,  including  Brushy  Mountain  and  Herbcrt  Domain. 

NEW  LAWS  PASSED  IN  1915. 

AJaska. — By  regula tion:  Reducing  the  limit  on  deer  from  bíx  to  three,  and  pro- 
hibiting  the  sale  of  deer  carcasses  in  southern  Alaska  un  til  August  1,  191G. 

Alabama. Two  acta:  Protecting  elk  for  10  years  and  permitting  importa  tion  of 
elk  for  propagation  (No.  100);  conferring  concurrent  jurisdiction  with  circuit  courts 
on  justices  of  the  peace  and  judges  of  inferior  courts  in  cases  rclating  to  birds,  game, 
or  fish  (No.  104). 

A  rizo  na. — No  legislation. 

Arkansas. — One  act,  general:  Estnblishing  State  game  and  fish  commission  of  five 
members,  w arden  service,  and  a  game-protection  fund;  prescribing  residen t  deer 
license,  and  $1  tax  on  dogs  usod  for  hunting  quail;  fixing  limita  on  deer,  bear,  turkeys, 
quail,  and  ducks,  and  eetablishing  a  season  on  bear;  shortening  the  season  three 
months  on  deer,  two  months  on  quail,  and  six  months  on  turkeys,  but  providing  a 
spccial  open  Beason  of  six  weeks  on  turkey  gobblere  in  spring  (act  124). 

California.— Thirteen  acts:  Redistricting  the  State  into  30  fish  and  game  districta 
(S.  B.  681);  prohibiting  the  kilüng  of  game  in  certain  distriets;  making  seasons  for 
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waterfowl  conform  to  Federal  migratory  bird  law;  Bhortening  tho  soason  for  taking 
quail  and  rabbita  and  making  it  uniform;  shortening  scasons  on  deer;  shif ting  the 
season  and  providing  a  uniform  law  throughout  the  State  on  doves;  reducing  bag 
limito;  defining  predatory  animáis;  providing  for  dispoaition  of  fines  and  forfeiture 
in  gamo  and  fish  cases;  regulating  the  sale  and  distribution  of  hunting  licenses; 
defining  and  enlarging  the  duties  of  the  commisedon  (S.  B.  1268);  prohíbiting  the  use 
of  an  animal  blind  or  an  imitation  theroof  in  hunting  wild  birds  and  allowing  sale 
of  deer  hides  under  a  tagging  system. 

Colorado.— Two  acta :  Repealing  sections  2643-2645,  Revised  S  tatú  tea,  1908,  now 
obsolete,  which  combined  forestry,  gamo  and  fish  protection  under  one  department 
(ch.  90);  protecting  rabbits  and  haree,  except  jack  rabbite,  from  March  1  to  October  1 
(ch.  93). 

Connectícut. — Thirteen  acta:  Establishing  limite  on  gray  squirrela,  6  a  day,  30  a 
season  (ch.  25);  lengthening  the  season  on  waterfowl  two  weeke;  prohibí ting  the 
taking  of  waterfowl  between  sunset  and  eunrise,  thus  harmonizing  State  and  Federa* 
laws;  establishing  a  daily  limit  of  25  on  waterfowl,  and  permitting  the  poesession  and 
salo  of  domestically  reared  waterfowl  at  any  time  (ch.  39);  prohíbiting  hunting 
in  Westport  fire  distríct  (ch.  97);  on  State  game  preserves  or  highways  adjacent 
thereto  (cha.  94,  131);  fixing  a  limit  on  pheasants,  Hungarian  partridgea,  and 
woodcock  of  5  a  day  and  a  yearly  limit  of  36  for  each  ep ocies  (ch.  122);  allow- 
ing the  importation  of  game  Iawfully  killed  outeide  the  State  under  permit,  if  not 
for  sale  (ch.  136);  authorizing  nonreeident  licensee,  under  permit,  to  take  out 
of  the  State,  in  bis  possession,  game  Iawfully  killed  and  duly  tagged,  if  not  for  sale 
(ch.  146);  providing  a  limit  on  harea  and  rabbits,  except  Belgian  and  Germaa 
nares,  of  5  a  day  and  a  yearly  limit  of  35  (ch.  167);  empowering  the  governor  tocloae 
eea«on  in  time  of  drought  for  preven tion  of  foreet  fires  (ch.  218);  requiring  hunting 
license  to  trap  fur-bearing  animáis  (ch.  240);  permitting  sale  and  transportation  at 
any  time  of  deer,  phcasanta,  and  waterfowl  raised  in  licensed  preserve  (fee  $2)  when 
properly  tagged  (ch.  276);  permitting  landowner  or  leeaee  of  agricultural  lands  te 
ki  11  deer  on  own  lands  by  means  of  a  shotgun  at  any  time,  provided  such  killing  if 
reported  within  24  honre  to  the  commissioners  of  fiaheries  and  game  (ch.  308). 

Delaware.— vSix  acto:  Requiring  board  of  game  and  fish  commissioners  to  tura 
over  to  State  treasurer  for  credit  to  game  fund  all  moneys  received  from  sale  of  licenses 
and  from  fines  imposed  (ch.  193) ;  shif  ting  the  season  on  squirrels  to  open  September  i 
instead  of  November  15  (ch.  194);  permitting  sale  of  imported  rabbits  during  open 
aeuaon  when  labeled  aa  "Shipped  rabbits"  (ch.  195);  repealing  the  resident-license 
law  (ch.  196);  removing  protection  from  turkey  buzzards  (ch.  197);  concurrent  reeo- 
lution  oppoeing  Federal  protection  of  migratory  birds  (ch.  252). 

Florida.— One  act  (amending  game  law  generally):  Abohshing  office  of  State 
game  and  fish  commissioner  and  authorizing  county  commissioners  to  appoint  county 
w  arde  na  to  hold  office  until  1917,  their  auccessors  to  be  choaen  at  primary  electiona, 
aalary,  $100  to  $600  per  annum;  declaring  that  the  ownerahip  and  title  to  all  wilá 
birds  and  game  in  the  State  shall  be  vested  in  the  respective  counties  for  the  purpose 
of  regula  tion  and  use;  lengthening  the  season  two  months  on  squirrels  and  three  weeke 
on  deer  and  game  birds;  prescribing  licenses,  reaident  of  county  $1,  nonreeident  oí 
county  but  reaident  of  State  $3,  nonreeident  of  State  $15. 

Georgia.— No  legíalation. 

Idaho.— Eight  acto:  Crea  ting  the  Black  Lake  game  p.-esorve  in  Adama  and  Idahe 
Counties  (ch.  9);  protecting  quail  in  Lemhi  County  for  four  years  (ch.  33);  cloaing 
season  for  five  years  on  big  game,  quail,  and  Mongolian  pheasants  in  Bannock,  Bear 
Lake,  Caasia,  Franklin,  Oneida,  Power,  and  Twinfalls  Counties  (ch.  72);  prohíbiting 
hunting  of  mountain  sheep  and  of  fe  malea  (and  young  under  1  year  of  age)  of  deer  an4 
elk  (ch.  90);  cloaing  the  State  to  elk  hunting  except  for  male  elk  in  Fremont,  Bonne- 
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ville,  Tetón,  and  Binghara  Counties  (ch.  96);  roquiring  written  consent  to  hunt  on 
inclosed  and  posted  lands  (ch.  152) ;  establishing  the  Lewiston  Orchards  game  preserve  in 
Nez  Perce  County  (ch.  155) ;  petitioning  Congress  to  créate  the  Sawtooth  National  Park. 

Illinois.  —One  act  (amending  game  law  generally):  Ohanging  title  of  commiaeion 
from  State  game  and  fish  conservation  commiaeion  to  State  game  and  fish  commiasáon; 
providing  a  permanent  warden  service  of  7  wardena  and  78  deputies  in  lien  oí  6 
wardena,  60  deputies,  and  60  deputiea  for  temporary  service;  shifting  the  season  on 
prairie  chiekens  to  open  October  1  instead  of  November  1;  lengthening  the  season 
on  squirrels  2J  montha  by  opening  August  1  and  closing  February  1;  protecting  rail, 
swan,  and  the  smaller  ahore  birds  until  1920,  and  harnionizing  State  and  Federal 
seasons  on  migratory  birds,  except  on  coot  and  waterfowl;  providing  an  open  season 
on  coot  and  waterfowl  in  spring  from  February  15  to  April  1;  prohibiting  ahooting 
from  power  boa  ta  on  the  Miaaiasippi  River;  opening  season  on  cock  pheasanta  from 
October  1  to  6  and  providing  a  limit  of  two  a  day ;  protecting  rabbita  from  February  1 
to  August  31;  prohibiting  the  sale  of  all  protected  native  and  importad  gamo  except 
rabbita;  removing  protecüon  from  cormorán ts;  defining  pigeons  aa  game  birds;  reduc- 
ing  the  limit  on  doves  from  15  a  day  to  10;  increasing  the  limit  from  15  shore  birds  a 
day  to  15  each  of  plover,  jacksni]>e,  and  yellow-legs;  limiting  the  amount  of  game 
that  may  be  had  in  possession;  prohibiting  the  export  of  all  protected  game  except 
rabbita;  forbidding  the  importation  of  game  except  deer  lawfully  killed  and  áhipped; 
authorizing  commission  to  grant  permita  for  scientific  collecting,  and  increasing 
the  fee  from  §1  to  $5;  reducing  the  fee  for  nonresident  license  from  $25  to  $10;  em- 
powering  the  commiasion  to  eatablish  refuges  by  contract  on  prívate  lands  and  to 
have  planted  suitable  grain  for  bird  and  game  food  not  to  exceed  5  acres  on  each 
1,000- acre  reservation;  permitting  game  bred  in  captivity  under  license  tobe sold  for 
propagaüon  and  scientific  purposes  (S.  B.  439). 

Indiana. — Four  acta:  Permitting  honorably  discharged  veterana  of  Civil  War  to 
hiint  without  license  (ch.  44);  providing  that  birda  and  mammala  bred  and  reared  in 
captivity  may  be  disposed  of  by  owner  or  propagator  without  reference  to  the  game 
laws  (ch.  46) ;  prohibiting  use  of  search  or  other  artificial  lighta  attached  to  automobilea 
for  hunting  game  on  highways  or  within  150  yarda  thereof,  and  forbidding  ahooting 
upon,  along,  or  across  any  public  highway  (ch.  54);  opening  the  season  from  October 
15  to  November  1  on  prairie  chickena,  limit  5  a  day ;  and  aff  ording  protecüon  throughout 
the  year  to  Hungarian  partrídgee  and  imported  pheaaants  (ch.  124). 

Iowa.  acta:  Providing  special  limita— on  quail,  15a  day,  25 in  posseasion;  on 

prairie  chicken,  8  a  day,  16  in  possession;  requiring  resident  aliena  to  obtain  non- 
resident licenses  to  hunt;  extending  term  protecüon  on  pheasanta  and  Hungarian 
partridgea  until  1917;  permitting  propagaüon  of  game  birda  for  sale  under  $2  license. 

Kansas. — Three  acta:  Limiting  the  expenses  of  the  fish  and  gamo  hatchery  to 
$18,000  a  year  and  providing  that  surplus  moneys  from  sale  of  licenses  shall  be  cmlited 
to  a  special  State  game  preserve  fund  to  be  held  until  appropriated  by  the  legisla  ture; 
authorizing  the  governor  to  appoint  one  or  more  depuüee  in  each  county  when  d cerned 
advisable;  and  repealing  the  provisión  requiring  a  request  from  10  resident  tax pavera 
for  Üie  appointraent  of  a  county  warden  (ch.  11);  aboliahing  the  fee  allowed  county 
clerks  for  iasuing  resident  licenses  (ch.  227);  fixing  special  penalty  for  hunting  on 
lands  of  another  without  written  consent;  and  providing  that  prosecutiona  shall  be 
maintained  only  on  complaint  of  the  landowner  (ch.  248). 

Maine. — Twelve  acta:  Prohibiting  hunting  on  Kineo  Point,  Piscataquia  County 
(ch.  75);  prohibiting  hunting  for  five  years  on  southerly  point  of  Swan  Island,  town 
of  Perkins  (ch.  93);  closing  the  season  on  bull  mooso  until  1919  (ch.  146);  protecting 
waterfowl  on  certa  in  porüons  of  Back  Bay,  Cumberland  County  (ch.  153);  ahortening 
the  season  one  month  on  rabbita  (ch.  154);  forbidding  night  hunting  of  birda  from 
eunset  to  sunrise  and  mammals  from  one  hour  after  sunsot  to  one  hour  before  sunrise 
(ch.  170);  reducing  the  general  nonresident  license  fee  from  $25  to  $15  and  the  export 
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limit  under  nonreeident  license  on  partridge  írom  10  to  5  and  on  ducks  from  15  to  10 
(ch.  230);  strengthening  tbe  law  for  tlie  registration  of  guides  (ch.  234);  shortening 
the  season  two  weeks  on  ruffed  grouae;  harmoniziiig  seasona  under  State  and  Federal 
lawa  on  migratoiy  anecies;  proteo  ting  the  bmaller  shore  birda  at  all  seasona;  and  pro- 
hibí íing  more  than  daily  limit  on  ducks  to  be  transported  (ch.  258);  fixing  salary  of 
clerk  of  commiasion  of  inland  fisheries  and  game  (ch.  269);  shortening  the  season  one 
month  on  gray  squirrels;  broadening  the  law  prohibiting  hunting  on  Sunday,  clarify- 
ing  the  alien  license  law,  and  extending  the  sale  season  two  weeks  during  which 
licensed  residen ts  may  solí  deer  hides  and  trophies  (ch.  277);  prohibiting  the  use  of 
boa  ta  other  than  sail  or  row  boats  in  hunting  wild  fowl  in  certain  coas  tal  waters  of  the 
State  (ch.  345). 

Massaehusetts. — Three  acta:  Preacribing  a  apecial  penalty  of  $20  for  killing 
quail  in  Essex  County  prior  to  1919  (ch.  3);  granting  State  auditor  power  to  demand 
license  record  booka  of  city  and  town  clerks  for  purposo  of  auditing,  and  prescribing 
a  penalty  of  $50  for  neglect  or  refusal  (ch.  212);  prohibiting  resident  aliens  írom 
hunting  or  owning  or  possessing  shotgun  or  rifle,  but  exempting  thoae  who  own  real 
estáte  to  the  valué  of  $500  (ch.  240). 

Michigan.  acta:  Placing  adminiatration  of  the  game  la wa  under  the  public 

domain  commiasion  as  the  game,  fish,  and  foreat-firo  departmcnt;  requiring  residente 
to  obtain  licenses  to  hunt  in  coimty  of  reaidenco;  exempting  persons  under  17  írom 
license  requirements;  forbidding  use  of  automobiles  or  power  boats  for  hunting  par- 
tridge and  waterfowl;  reducing  the  limit  on  deer  from  two  to  one;  requiring  deer  to 
be  taggod  with  metal  self-locking  seal  immediately  after  being  killed;  prohibiting 
the  possession  of  hcadlights;  allowing  deer  to  be  possessed  for  30  days  after  cloae  of 
season;  shortening  the  seaaon  one  month  on  rabbits  and  making  tlie  opening  date 
uniíorm  with  that  prescribed  for  ruffed  grouae;  continuing  term  protection  on  squirrels, 
quail,  imported  pheasants,  Canadá  grouse,  prairie  chickens,  and  wild  turkeys  until 
1020;  harmonizing  State  and  Federal  lawa  on  inigratory  game  burda,  thua  abolishing 
Fpring  ahooting,  and  p  rotee  ting  the  smaller  shore  birds  until  1920;  prohibiting  night 
Bliooting  of  waterfowl  from  one-half  hour  after  sunset  to  sunriso. 

Minnesota,— Six  acta:  Prohibiting  shooting  aquatic  fowl  from  boat  beyond 
natural  vegetation  growing  above  the  water,  or  within  euch  natural  covoring  in  any 
boat  or  craft  propolled  otherwiso  than  by  hand;  forbidding  the  uso  of  rifles  in  killing 
geese  and  brant,  and  repealing  proviaion  prohibiting  ahooting  from  one  hour  after 
sunaet  to  one  hour  before  aunrise  (ch.  181);  pro  toe  ting  do  vos,  woodcock,  upland 
and  golden  plover,  and  wood  duck  until  1918;  reducing  the  limit  on  birds,  except 
ducks,  from  15  to  10  a  day,  the  limit  allowed  in  possession  at  one  time  on  ducks  from 
50  to  45,  and  on  other  birda  from  45  to  30  (ch.  237  j;  requiring  residente  over  21  years 
of  age,  except  those  hunting  on  own  land,  to  obtain  a  license  to  hunt  game  birda  in 
their  own  county;  requiring  all  reádents  to  obtain  license  for  big  game  (ch.  287); 
providing  for  the  establishment  of  game  refuges  of  not  loas  than  640  aerea  of  con- 
tiguous  lands  on  prívate  holdinga,  and  authorizing  commieaioner  to  cloae  season  on 
game  when  deemed  adviaable  (ch.  288);  prohibiting  posaession  of  game  birda  after 
December  31  and  of  deer  and  mooae  after  January  31  (ch.  351);  abolishing  State 
game  and  fish  commiasion  and  exocutive  agent  and  creating  office  of  State  game  and 
fish  eommissioner,  term  two  yeara,  salary  $2,500  per  annum  (ch.  355). 

Missouri. — Four  acta:  Permitting  the  parole  of  game-law  violators  impríaoned  for 
íailure  to  pay  fines  (p.  287);  prohibiting  the  ahipment  of  quail  írom  State  for  any 
purpoee  (p.  288);  providing  that  county  clerka  ahall  not  be  required  to  account  for 
derk  fees  allowed  them  for  the  iaauance  of  hunting  liecnaoa  (p.  289);  lengthening 
season  on  squirrels  2  raonths  and  on  quail  20  days;  shortening  season  20  daya  on 
dovea;  providing  a  State  open  season  írom  November  10  to  January  1  on  woodcock; 
prohibiting  use  of  motor  boats  on  Missouri  and  ^Liasissippi  Rivera  for  aquatic  birda; 
fixing  a  limit  of  10  quail  a  day,  15  in  possession,  and  iucreasing  the  bag  on  other  birda 
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(except  wild  turkeys)  írom  10  a  day  to  15  and  the  lirait  in  posscssion  írom  15  to  25; 
allowing  eating  cstablishments  to  store  and  serve  deer  and  elk  raised  in  captívity; 
defining  a  conspiracy  to  viólate  the  game  and  fish  laws  and  prescribing  penal  ti ea 
frora  $50  to  $500;  permitting  deer  and  elk  to  be  raised  in  captívity  under  $5  licenaes; 
prohibiting  the  transportation  of  game  except  by  holder  of  residen t  or  nonresident 
license  (p.  290). 

Montana. — Nine  acta:  Prohibiting  hunting  on  posted  lnnda  without  consent  of 
owner  (ch.  36);  lengthening  seaaon  on  elk  2  wceks  by  cloeing  December  15  (eh.  75); 
opening  eeason  on  elk  in  Stillwater  County,  and  protecting  shecp  and  goata  untü 
October  1,  1918  (ch.  76);  lcngthoning  seaaon  on  deor  2  weeka  by  closing  December  15; 
roducing  yearly  limit  on  deer  from  3  to  2,  but  permitting  killing  of  fawna  and  remov- 
ing  the  reatriction  to  1  doe  in  a  aeason's  limit;  shifting  seaaon  on  grouse,  prairie 
chickcn,  fool  hen,  sage  hen,  pheaaant,  and  partridgd  to  open  in  part  of  State  Septem- 
ber  1  (balance  Sept.  15)  inatead  of  October  1;  prohibiting  killing  of  swans  (ch.  98); 
making  license  collectora  Hable  for  Uceases  at  their  face  valué  (ch.  107);  prohibiting 
the  use  of  ailencora  on  guns  while  hunting  (ch.  108);  enlarging  the  Snow  Creok  game 
preserve  (ch.  121)  and  decreasing  the  limita  of  the  Gallatin  preserve  (ch.  124);  author- 
izing a  coat  bilí,  payablo  from  game-protection  fund,  to  roimburse  counties  for 
expenses  incurred  in  enforcing  fish  and  game  laws  (ch.  138). 

Nebraska. — No  legislation. 

Nevada. — Four  acta:  Repealing  provisión  withholding  compensa tion  of  school 
teachera  for  failure  to  give  oral  inatruction  once  a  month  relativo  to  the  preservation 
of  sougbirds,  fish,  and  game  (p.  18);  removing  swan  from  the  game  list;  protecting 
pheaaanta  until  1920;  lengthoning  open  seasbn  on  sage  hens  A\  montha,  on  grouse  1 
month,  and  on  quail  2  weeka;  aboliahing  apring  ahooting  of  duckaand  shore  birds  by 
closing  January  1 ;  providing  an  open  seaaon  on  prairie  chickena  írom  September  15 
to  January  2;  prohibiting  use  of  shotguas  larger  than  No.  10  gaugo;  opening  the  deer 
season  September  15  inatead  of  October  15,  roducing  limit  from  2  to  1  a  seaaon,  and 
removing  protection  from  does;  permitting  1  antelope  to  be  taken  during  the  deer 
soason;  prohibiting  hounding  of  big  game;  increaaing  limit  on  mountain  and  valley 
quail  from  15  a  day  to  20  each;  authorizing  collection  of  birds,  their  neats  and  eg^s 
for  scientific  purposes  under  written  pormit  from  the  governor  (p.  432);  maUng  the 
appointment  of  a  fish  and  game  wardon  diacretionary  with  the  several  boarda  of  county 
commissionera  inatead  of  mandatory  (p.  395);  permitting  killing,  sMling,  and  shipping 
undor  invoice  of  game  raised  in  licensed  preserves  (p.  363). 

New  Hampshire.— Three  acta:  Shortening  the  seaaon  during  which  hunting  dogs 
may  run  at  large  (ch.  14);  reviaing  and  amending  the  game  laws;  prohibiting  hunting 
from  sunset  to  sunrise;  permitting  unrestricted  export  of  game  (except  ruffed  grouse) 
imported  from  without  the  United  States  or  raised  in  prívate  preserves  wben  duly 
marked  and  tagged ;  prohibiting  sale  of  dead  bodies  of  birds  belonging  to  a  family  any 
species  or  subspeciea  of  which  is  native  to  the  State;  adding  starlings  and  owla  to  the 
list  of  unprotected  birds;  shortening  the  season  ono  month  on  hares  and  rabbita  and 
prescribing  a  limit  of  five  a  day;  protecting  gray  squirrels  until  1919;  harmonizing 
scasons  on  migratory  game  birds  under  State  and  Federal  laws;  establishing  limits, 
on  quail,  5  a  day,  ruffed  grouse  and  woodcock,  10  a  day,  each  50  a  season,  and  ducks, 
20  a  day;  increaaing  the  nonresident  license  fce  from  $10  to  $15;  prohibiting  the  isBU&nce 
of  a  license  to  minore  under  the  age  of  13,  but  permitting  them  to  hunt  when  accom- 
panicd  by  licensed  paren t  or  guardián;  authorizing  the  appointment  of  10  fish  and 
game  wardens  and  necessary  deputiea  (ch.  133);  authorizing  governor  and  council  to 
transfer  sufficient  funds  from  the  fish  and  game  receipta  for  1914  to  mect  deficiency 
of  the  commissioner's  office  from  May  1  to  September  1,  1915  (ch.  134). 

New  Jersey.— Ton  acta:  Permitting  sale  of  wild  waterfowl,  reedbirds,  and  rail 
during  open  season  and  15  days  thcrcaíter  (ch.  64);  increaaing  number  of  aasistant  fi«h 
and  game  protectora  from  ono  to  two  (ch.  71);  protecting  wood  duck  for  three  yean 
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(ch.  193);  lengthening  eeason  on  waterfowl  and  making  it  uniform  on  all  species  (ch. 
194);  defining  training  season  for  bird  dogs  (ch.  217);  requiring  shipments  of  game  to 
be  open  to  view  (ch.  219);  changing  season  on  deer  from  the  firet  five  days  in  November 
to  the  last  three  Wednesdays  in  October  and  the  firet  Wedneaday  in  November  and 
removing  protection  from  doee;  protecting  fawns  under  1  year  of  age  (ch.  247;)  per- 
mitting  sale  of  rabbits  and  harea  on  proof  that  they  were  not  trapped  in  New  Jersey 
(ch.  252);  permitting  game  commission  to  issue  licenses  to  citizens  of  the  United 
States  between  the  ages  of  10  and  14  upon  application  of  parent  or  legal  guardián 
and  payment  of  a  fee  of  $1,  provided  they  hunt  in  company  with  a  licensed  adult 
(ch.  320);  making  it  unlawful  for  an  unnaturalized,  foreign-born  person  to  hunt  or  to 
own  a  ahotgun  or  rifle  uniese  he  is  the  owner  of  real  property  in  the  State  to  the  valué 
of  $2,000  above  all  encumbrances  (ch.  355). 

New  Meilco. — One  act  (amending  the  game  law  generally):  Increasing  salary  of 
State  game  warden  from  $1,800  to  $2,000  per  annum;  removing  from  the  game  Ust 
antelope,  buffalo,  Sonoran  deer,  pheasants,  bob-white  quail,  wild  pigeons,  and  swans; 
prohibiting  sale  of  Sonoran  deer,  buffalo,  taasel-eared  gray  squirrels,  grouse,  prairie 
chickens,  sage  hens,  and  native  and  bob-white  quail;  prohibiting  transportation  of 
game  unless  accompanied  by  ehipping  permit;  requiring  women  to  obtain  licenses; 
districting  the  State  north  and  south  of  latitude  35°;  shortening  eeason  25  days  on 
deer  north  of  latitude  35°,  and  15  days  south,  by  opening  October  25  and  closing  Novem- 
ber 26;  on  wild  turkeys  north  of  latitude  35°,  15  days;  south,  one  month;  on  grouse, 
5  days;  on  quail,  25  days;  on  doves,  6  weeks,  by  opening  August  16;  eztending  term 
protection  on  prairie  chickens  and  sage  hens  for  5  years;  reducing  daily  limit  on  wild 
turkeys  from  4  to  3,  on  grouse  from  6  to  5,  and  on  quail  and  doves  from  30  to  20  each; 
prohibiting  killing  of  migratory  birds  from  sunset  to  sunrise;  forbidding  use  of  dogs 
in  hunting  big  game;  authorizing  appointment  of  one  office  clerk  at  1900  and  increas- 
ing  salary  of  chief  deputy  from  $900  to  $1,200  per  annum;  creating  a  combination 
hunting  and  fishing  license,  and  increasing  license  fees  (H.  B.  202). 

New  York. — Act  substituting  a  single  coniinissioner  at  a  salary  of  $8,000  for  a  com- 
mission of  3  members  at  $10,000  each. 

North  Carolina.— Three  general  acta:  Removing  protection  from  turkey  buzzards 
(ch.  182);  authorizing  Federal  Government  to  mako  regulations  for  protection  of 
game  on  lands  purchased  for  the  protection  of  watereheds  and  navigable  streams 
(ch.  205);  authorizing  acceptance  of  gifts  of  land  to  demónstrate  practical  utility  of 
timber  culture,  water  conservation, and  game  refuges(ch.  253).   Fifty-eight  local  laws.1 

North  Dakota. — Two  acts:  Redistricting  the  State  according  to  judicial  distriets; 
fixing  salary  of  secretary  at  $1,200  and  expenses;  authorizing  creation  of  game  fariña 
and  refuges,  and  capture  of  birds  or  animáis  for  propagation,  or  exchange  with  other 
States;  authorizing  appointment  of  State  game  and  fish  commissioner  and  deputy 
commissioner  at  $1,500  a  year  each  in  charge  of  fish  hatcherios  and  game  propagation 
and  distribution;  abolishing  office  of  county  game  warden  and  authorizing  appoint- 
ment of  one  or  more  epecial  State-wide  deputies  in  each  county,  to  serve  without 
compensation;  prohibiting  Bhooting  from  boats  in  open  water  and  allowing  boats  to 
be  concealed  in  natural  blinda  only;  prohibiting  shooting  from  sunset  to  sunrise  and 
protecting  cranes  and  swana  to  September  7, 1918;  forbidding  use  of  dogs  for  hunting 
moose  and  elk,  and  lengthening  training  season  two  weeks  on  bird  dogs;  prescribing 
ppecial  $1  resident  license  for  deer  hunting  after  1920;  reducing  export  limit  under 
nonresident  license  to  20  grouse  and  30  waterfowl;  providing  that  resident  licenses 
may  be  issued  to  actual  eettlera  and  that  a  violator  shall  forfeit  his  license  and  the 
hunting  privilege  for  the  eeason  in  addition  to  fine  imposed;  removing  protection 
from  cormorants;  reducing  limit  on  plover  from  25  a  day  to  10;  on  waterfowl  and 
shore  birds  from  25  a  day  to  15;  and  establishing  a  limit  of  15  a  day  on  rails;  affording 

»  Tho  proposed  araendment  oí  the  conatitutlon  passod  at  tho  extra  nesslon  of  1913  (cb.  81)  to  prohibit 
the  enaetment  oí  local  game  laws  was  deíeated  at  the  general  clection,  November  4, 1914. 
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protection  all  Ihe  year  to  elk,  moose,  and  antelope;  authorizing  creation  of  State  game 
rcfugefi  on  prívate  lands,  and  breeding  and  reating  places  for  waterfowl  on  lands 
adjoining  lakee;  probibiting  hunting  in  Sully's  HUI  National  Game  Preservo  and  in 
other  National  or  State  game  refugee  hereafter  creatod;  prohibiting  impereonation  of 
game  wardena;  providing  that  no  criminal  action  may  be  Btarted  against  a  game  warden 
for  false  arrest  without  the  approval  of  the  State's  attorney;  forbidding  any  perwm 
who  ifl  not  a  citizen  of  the  United  States  or  who  has  not  declared  his  intention  to 
become  such,  to  huntor  to  own  or  be  poaseaaed  of  a  ahotgun  or  rifle  (ch.  161) ;  protecting 
deer  nntil  November  10, 1920  (ch.  162). 

Oblo* — One  act:  Remo  vi  ng  dovee  from  the  game  liat  for  two  yeaiu  and  continuing 
protection  for  two  years  on  quail,  ruffed  grou.se,  Hungarian  or  gray  partridge,  and 
introduced  pheasants,  and  providing  a  Bpecial  opon  season  on  waterfowl  in  spring 
during  the  month  of  March  (H.  B.  24). 

Oklahoma.— Three  acta:  Providing  that  25  per  cent  of  license  receipte  shall  be 
turned  into  the  State  game  protection  fund,  balance  to  go  to  the  county  road  and  bridge 
fund;  shortening  the  quaü  season  six  weeks;  giving  protection  all  the  year  to  prairie 
chickens,  dovee,  cranes,  wood  duckfl,  long-billed  curiewa,  pelicana,  gull*,  and  herons; 
reducing  limit  on  wild  turkeys  from  3  to  1,  but  pernútting  1  gobbler  to  be  taken 
betwcen  March  15  and  April  15;  on  quail,  plover,  snipe,  and  ducks  from  25  a  day  to 
10,  and  from  150  to  100  a  seaaon ;  permitting  game  to  be  raised  in  captivity  under 
license  (feo,  $2)  and  to  be  sold  and  transportad  at  any  time  for  propagation  and  for  íood 
during  euch  seasons  as  the  warden  may  prescribe,  when  properly  marked  and  tagged 
(S.  B.  333);  appropriating  $30,000  for  propagation  and  distribntion  of  game  and  fish, 
and  $  10,000  for  maintaining  the  department  for  next  two  years  (S.  B.  334) ;  prohibiting 
hunting  of  deer,  bear,  and  wild  turkey  in  Blaine,  Caddo,  Co manche,  Kiowa,  and 
Major  Counties,  for  the  protection  of  game  escaping  from  Wichita  national  game 
preserve  (H.  B.  569). 

Oregon. — Ten  acts:  Authorizing  the  gran  ti  of  free  licenaes  to  veterana  of  Civil 
War  (ch.  21);  repealing  provisions  permitting  killingof  free-runningdogs  and  holding 
owner  liable  for  doga  chasing  deer  without  his  aid  or  direction  (ch.  37);  permitting 
women  to  hunt  and  fish  without  a  license  (ch.  57);  providing  íhat  all  fines  coUected 
for  violations  of  game  and  fian  lawa  ahall  go  to  the  general  fund  of  the  county  in  which 
imposed  (formerly  half  the  fines  went  to  the  State  game  protection  fund)  (ch.  77); 
prohibiting  use  of  certain  boats  for  hunting  or  disturbing  waterfowl  on  Netarts  Bay 
(ch.  100);  defining  the  word  "  protection  "  as  ueed  in  the  game  law  to  include  educa- 
tional,  ecien tifie,  and  other  work  which  may  be  etfective  in  the  conservaüon  of  wild 
Ufe  (ch.  181);  reorganizing  the  State  board  of  fi*h  and  game  conuniaaionera,  providing 
that  the  governor  shall  be  chairman  ex  officio,  and  authorizing  the  appointment  of 
four  members;  authorizing  appointment  of  State  game  warden  and  fixing  his  aakry 
at  $2,400  per  annum,  and  such  deputy  game  and  fish  wardens,  at  $3  a  day  and  actual 
expenses  when  employed,  a»  may  be  necessary  for  enforcing  the  law;  permitting  boya 
under  14  to  hunt  without  a  license;  providing  that  5  per  cent  of  license  receipta  col- 
lee  ted  in  any  county  shall  be  turned  into  the  general  fund  of  the  county  (ch.  287); 
authorizing  State  game  warden  to  compile  and  annotate  the  game  laws  (H.  C.  Res. 
No.  16);  abolishingthe  Imnaha,  Steen's  Mountain  (ch.  103),  and  the  Capitel  game  pre- 
serves (ch.  347);  shortening  season  two  weeks  on  deer  by  opening  August  15;  cloeing 
seaaon  on  quail  except  in  Coos,  Curry,  Jackson,  and  Josephine  Counties;  permitting 
ducks  to  be  taken  in  Coos  County  during  January;  lengthening  season  two  weeks  on 
raila,  coots,  shore  birds,  and  waterfowl,  and  one  month  on  geese  in  seven  counties  in 
northern  part  of  State;  providing  an  open  seaaon  covering  the  first  15  days  in  October 
on  prairie  chickens  in  Sherman,  Union,  and  Waaco  Counties;  lengthening  scawon  two 
weeks  on  sage  hens  and  grouse;  permitting  gee.se  taken  in  Crook,  Güliam,  Harney, 
Morrow,  Sherman,  Umatilla,  and  Waseo  Counties  to  be  sold  during  open  seaaon, 
when  duly  tagged  by  a  game  warden  (ch.  331). 
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Pennsy  Irania. — Ten  acta:  Authorizing  gome  commissioners  on  pe  ti  ti  on  of  200 
citizens  to  cióse  season  for  five  yeara  on  certa  in  gome  when  deemed  neeessary  (No. 
42);  authorizing  payment  of  bonnties  on  certain  wild  animal»  (rom  fund  consisting  of 
50  per  cent  of  license  receipta  (No.  60);  authorizing  game  commiasionera  to  direct  tlie 
killing  of  blackbirds  if  they  become  a  nuisance  in  auy  locality  (No.  61);  lengthening 
season  six  weeks  during  which  dogs  may  be  trained  on  gamo  birds  (No.  63);  author- 
izing creation  of  preserves  on  prívate  lands  by  contract  (No.  65);  shifting  the  deer 
season  from  November  to  firet  15  days  in  Dccember;  ahortening  the  season  on  bear, 
haies,  and  rabbits  one  month,  and  making  the  season  on  squirrels  and  upland  game 
birds  uniform  by  opening  October  15;  providing  a  six  weeks'  open  season  on  wild 
turkeya  and  blackbirds;  prohibiting  dale  of  squirrels,  rabbits  or  liares,  ring-necked 
pheasants,  and  Hungarian  partridges  taken  in  State;  permitting  sale  at  any  time  of 
deer,  elk,  Belgian  or  Germán  hares,  and  ring-necked  phcasants  reared  in  captivity, 
when  properly  marked  and  tagged;  prescribing  a  lirait  of  one  bear  a  season;  fixing 
weekly  and  yearly  limita  on  squirrels  and  rabbita  and  daily,  weekly,  and  yearly 
limita  on  hares  and  ring-necked  pheasants;  reducing  limita  on  quail,  ruffed  grouse, 
and  Hungarian  partridges;  defíning  a  week  as  beginning  Monda  y  morning  and  ending 
Saturday  night;  and  proliibiting  sliipment  of  game  by  parcel  post  (ch.  73);  author- 
izing foresters  and  forest  rangers,  game  protectora  and  deputy  game  protectora,  and 
fish  wardens  and  deputy  fish  wardens  to  enforce  the  forest,  fian,  and  game  laws,  but 
providing  that  prosecutions  shall  be  brought  under  the  direction  of  the  respective 
branches  of  forestry,  fisheries,  and  game  protection  (No.  77);  increasing  the  warden 
service  fron  30  to  50  game  protectora  (No.  91);  appropriating  $303,200  from  license 
receipta  *jt  game  protection  (No.  230);  prohibiting  aliena  from  posseasing  dogs  or  hunt- 
ing  with  them  (No.  644). 

Khode  Island. — Two  acta:  Protecting  wild  birds  and  game  on  public  lands  and 
prohibiting  hunting  except  under  written  license  and  regulations  of  oficiáis  in  charge 
of  said  lands  (ch.  1229);  lengthening  season  on  waterfowl  six  weeks  by  closing  Febru- 
ary  16;  prohibiting  shooting  of  migratory  birds  between  one  hour  after  sunset  and 
one  hour  before  sunrise  (ch.  1255). 

South  Carolina.— Se  ven  acta:  Opening  the  season  on  deer  and  wild  turkey  in 
Bamberg  County  (No.  58);  lengthening  season  one  month  on  deer  in  Barnwell  County 
(No.  79);  providing  a  cióse  season  on  squirrels  in  Chestcrfield  and  York  Couutiea 
(No.  121);  increasing  nonresident  license  fee  from  $10.25  to  $15.25  (No.  141);  length- 
ening season  one  month  on  deer  in  Florence  and  Marión  Countiea  (No.  147);  pre- 
scribing license  for  resident  huntera,  fees,  county  license  $1.10,  State  license  $3,  per- 
mitting hunting  on  own  land  by  ownere,  tenants,  and  membera  of  fámily  and  by  resi- 
den ta  of  county  under  written  permission  of  landowner,  but  exempting  27  countiea 
from  operation  of  act  (No.  151);  reducing  the  open  season  on  quail  and  wild  turkeys 
in  Abbeville,  Chester,  and  Lancaster  Counties  to  two  months  (No.  349). 

South  Dakota. — Six  acta:  Allowing  under  license  or  permit  the  shipment  of 
hide,  trophy,  or  carcasa  of  lawfully  killed  deer  (ch.  201);  making  it  unlawful  to 
maintain  a  salt  lick  or  to  use  any  aereen,  blind,  elevated  scaffold,  or  other  device 
for  killing  deer  at  salt  licks  (ch.  202);  providing  that  warranta  for  salaries  of  county 
wardens  unpaid  for  want  of  funds  in  county  may  be  paid  from  State  game  fund 
(ch.  203);  prohibiting  the  carrying  of  firearms  on  State  game  preserve  (ch.  204); 
authorizing  payment  of  a  reward  of  $,'0  from  game-protection  fund  for  conviction  of 
peraon  violating  gamo  laws  in  regard  to  big  game  (ch.  20C);  increasing  the  warden 
serviré  from  3  to  5  assistants  by  adding  an  office  deputy  and  a  gamekeeper  at  the 
State  game  park,  and  making  Federal  and  State  foresters  ex  oíficio  deputy  State 
wardens  (ch.  207). 

Tennessee. — One  act  (amending  the  game  law  gencrally):  Changing  the  depart- 
ment  of  game,  fish,  and  forestry  to  the  department  of  gamo  and  fish  and  authorizing 
appointment  of  State  warden,  term  two  yeare,  at  a  salary  of  $2,500  per  annum;  per- 
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mitting  deputy  game  and  fish  wardens  to  be  appointed  in  each  county,  compensación 
$1  a  day  under  special  instructions  from  State  warden;  prescríbing  $1  coiinty  and  $2 
State  license  for  residente  in  lieu  oí  a  $3  optional  licensc;  creating  a  game  and  fi*h 
protection  íund;  declaring  ring-necked  phcaaants,  bullbats,  robins,  meadowlarks, 
and  mareh  blackbirds  to  be  nongame  birda;  empowering  warden  to  establish  a  State 
propagating  farm  on  lands  donated  to  the  State  or  State  lands  set  aside  by  the  gov- 
ernor  for  said  purpose;  prohibiting  hunting  on  certain  public  land8,  including  trac  ta 
of  Brushy  Mountain  and  Herbert  Domain  and  grounds  of  certain  State  institution^; 
protecting  deer  until  1917;  establishing  a  State  season  from  June  1  to  January  1  on 
squirrels;  shortening  seasons,  2  months  on  quail,  3  months  on  doves,  2\  months  on 
wild  turkeys,  but  permitting  gobblers  to  be  taken  during  first  25  days  of  April,  and 
harmonizing  State  and  Federal  lawa  on  migratory  game  birds,  thus  abolishing  spring 
shooting;  extending  the  provisión  prohibiting  shooting  of  waterfowl  from  sunset  to 
Bunrise  to  include  all  birda;  reducing  the  limit  on  birda  from  50  ducka  and  30  other 
birda  to  20  a  day;  prohibiting  aale  of  all  protected  game  taken  in  State  (ch.  152;  — 
local  acta). 

Telas. — Two  acta:  Prohibiting  the  use  of  mechanical  or  natural  devices  for  at- 
tracting  the  attention  of  deer  (ch.  107);  lengthening  the  dove  aeaaon  three  montha 
by  opening  September  1  and  cloaing  March  1;  shortening  the  quail  season  one  month 
by  opening  December  1  (ch.  123). 

Utah.— One  act:  Shifting  the  deer  season  to  open  October  15  instead  of  October  1, 
protecting  does  and  fawns,  and  permitting  only  deer  with  horas  visible  above  the 
hcad  to  be  killed;  shortening  the  season  two  months  on  sage  hens;  afíording  an  open 
season  of  two  weeks  on  doves,  beginning  August  15;  providing  a  tagging  system  under 
which  game  raised  by  residenta  in  licensed  preserves  (fee  $25)  may  be  sold;  permitting 
preserve  owners  to  capture  a  limited  amount  of  game  for  propagation;  providing  that 
25  per  cent  (one  pair  in  four)  of  game  reared  in  captivity  shall  be  liberated  under 
direction  of  commissioner  or  deputy;  prescribing  a  daily  limit  of  15  doves  and  8  other 
upland  game  birds  (except  quail)  combined  (ch.  118). 

Yermont.— Six  acta:  Changing  the  open  season  on  deer  (No.  176);  changing  the 
woodcock  season  to  conform  with  the  Federal  regulations  (No.  177);  prescribing  a 
combination  hunting  and  fishing  license  (fee,  resident  $1,  ncfnresident  $10.50),  and 
resident  hunting  license,  fee  60  cents;  regulating  transportation  of  game;  makingita 
misdemeanor  knowingly  to  guide  a  hunter  or  angler  who  has  not  been  duly  licensed; 
abolishing  annual  appropriation  of  $5,500  for  maintenance  of  State  fish  hatchery  and 
protection  and  preservation  of  fish  and  game  (No.  182);  changing  the  open  season  on 
wild  fowl  (No.  186,  No.  187);  and  providing  for  expenses  of  the  State  game  commis- 
sioner (No.  229). 

Washington.— One  act  (amending  game  law  generally):  Requiring  consent  of 
landowners  for  county  game  commission  to  cióse  restocked  áreas;  reducing  the  zone 
limit  along  the  Columbia  and  Snake  Rivera  from  one-half  to  one-quarter  mile  in  which 
waterfowl  are  protected,  and  extending  the  protected  área  through  Benton  and  Grant 
Counties;  repealing  the  authority  of  incorporated  societies  of  natural  history  to  issue 
permita  for  scientific  collecting,  requiring  applications  for  such  permita  to  be  approved 
by  the  University  or  State  College  of  Washington,  and  prohibiting  sale  of  specimens 
collected;  authorizing  county  game  commissioners  to  créate  preserves  on  prívate 
lands  only  with  the  written  consent  of  owners;  authorizing  appointment  of  four  special 
deputy  wardens  at  $3  a  day  and  traveling  expenses,  payable  from  State  game  fund, 
for  assignmcnt  by  chief  gamo  warden  and  chief  deputy  game  warden;  protecting  game 
squirrels  at  all  times;  shortening  season  on  deer  and  goats  two  weeks,  and  afíording 
absoluto  protection  to  mountain  sheep;  providing  an  open  season  of  six  weeks  on 
caribou  east  of  Caacades;  shortening  the  upland  bird  season  15  days;  conforming  State 
and  Federal  seaeons  on  migratory  birds,  protecting  smaller  shore  birds  and  prohibiting 
hunting  from  Bunset  to  sunrise;  prescribing  a  weekly  limit  of  20  on  waterfowl  and 
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shore  birds  and  prohibiting  poeeession  oí  more  than  30  waterfowl  at  a  time;  defining  a 
week  to  begin  at  midnight  Saturday  night;  permitting  residente  to  bring  into  the 
State  big  game  if  aecompanied  by  affidavit  of  lawful  killing  and  ahipping  receipt  írom 
originating  point,  if  not  for  sale  or  profit;  providing  that  20  per  cent  of  the  moneys 
received  for  State  hunting  and  game-fish  licensee  ahall  go  to  the  county  game  fund  of 
county  in  which  collected;  appropriating  $12,000  from  State  game  fund  for  payment  of 
salaries  and  expenses  of  special  deputies  and  fisheries  inspectors  (ch.  151).  (Governor 
vetoed  three  sections.) 

West  Virginia. — TV  o  acts:  Making  it  unlawful  for  aliene  to  bunt  or  to  poesess  fire- 
arms  of  any  kind  for  euch  purpose,  prescribing  licensee  for  hunting,  nonresident,  fee 
$16,  reeident,  State,  fee  $3,  county,  no  fee,  and  providing  that  liceneee  ehall  wear  a  tag 
bearing  licenee  number;  defining  olk  and  rabbite ásgame;  protecting  elk  for  a  term  of  8 
yeare,  but  permitting  thoee  in  captivity  or  thathavo  cecaped  from  captivity  to  be  killed 
at  any  time  by  the  owner;  and  making  it  a  fclony  to  hunt  or  chaee  docr  with  dogB  or  to 
viólate  the  law  in  regard  to  elk;  harmonizing  State  and  Federal  seasons  on  migratory 
game  birde,  thus  prohibiting  Bpring  shooting;  shortening  the  season  on  equirrels  two 
weeks  and  prohibiting  killing  of  more  than  12  a  day  or  100  a  seaaon;  fíxing  an  open  sea- 
son  on  rabbits  from  October  15  to  January  1;  providing  that  10  per  cent  of  licenee 
receipts  may  be  expended  for  bounties  on  certain  predatory  animáis  and  birds;  pro- 
viding for  the  creation  and  posting  of  State  game  refuges;  limiting  the  área  to  be  eet 
aside  ae  refuges  in  any  orre  county  to  10,000  acres  (ch.  14);  authorizing  warden  to 
purchase,  at  not  to  exceed  $5  per  acre,  lands  to  demonetrate  the  practical  utility  of 
tiraber  culture  and  breeding  of  game  (IT.  B.  177). 

Wlsconsin. — Fifteen acte:  Protecting Ilungarian  partridgee for six  years and extend- 
ing  term  protection  on  quail  and  imported  pheasants  until  1921  (ch.  32);  protecting 
wood  ducks  until  September  7,  1918  (chs.  55  and  56 V,  protecting  aquatic  fowl  from 
sunset  to  eunriee  and  forbidding  hunting  on  main  waters  of  the  MiasiflBippi  River  at 
all  times  (ch.  55);  prohibiting  the  killing  of  squirrels  in  Kenosha  and  Racine  Counties 
until  1921  (ch.  57);  protecting  rabbits  in  Manitowoc  County,  but  permitting  them 
to  be  taken  with  ferrets  on  oro  land  in  Crawford,  Grant,  Richland,  and  Vernon 
Counties  (ch.  85);  prohibiting  the  killing  of  does  and  fawns  and  the  possession  of 
carease  or  hide  from  which  the  evidence  of  sex  has  been  removed;  extending  term 
protection  on  deer  in  Wood  County  until  1921  and  affording  absoluto  protection  for 
tbem  in  Polk  County,  but  opening  the  season  in  Door  and  Sauk  Counties  (ch.  102); 
opening  the  season  on  prairie  chickens  and  grouso  in  Columbia  County  (ch.  103); 
requiring  owner  oí  shipment  of  game  to  give  signed  statement  in  preeence  of  receiving 
agent  that  he  ie  consignor  of  said  shipment  and  prohibiting  shipment  undor  an  alias 
(ch.  124);  modifying  eeaeons  on  rabbits  and  squirrolsin  certain  counties  and  pro- 
viding limite  of  15  a  day  (ch.  237);  prohibiting  killing;  game  birds  from  motor  or 
other  vehicles  (ch.  246);  ehifting  the  eeaeon  on  parlrid^s  to  opon  September  7  and 
extending  protection  on  prairie  chickens  i n  certain  counties  to  1919  (ch.  289);  cre- 
ating  the  Forest  County  game  refuge  (ch.  310);  combining  the  game  warden  depart- 
ment  with  ecveral  other  State  ónices  under  the  State  conservation  commission  and 
appropriating  $200,000  for  the  work  of  the  commission  during  the  next  two  years 
(ch.  406);  affording  protection  to  prairie  chickens  in  Columbia  and  Dunn  Counties 
and  opening  season  in  Florenco  and  Grecn  Counties  (ch.  458);  consolidating  fish  and 
game  laws  (ch.  594). 

Wyoming. — Two  acts  (amending  game  law  generally):  Authorizing  warden  or 
deputies  to  kill  elk  doing  damage  to  personal  property;  increasing  number  of  assistant 
game  wardens  from  4  to  7,  decreasing  compensa tion  of  deputy  game  wardens  from  $5 
to  not  less  than  $3  ñor  more  than  $4  a  day;  shortening  State  season  on  shore  birds  5 
months,  on  ducks  and  geese  3  months,  thus  abolishing  epring  shooting;  providing  a 
9-months'  cióse  season  on  raile,  coots,  and  mudhens;  lengthening  season  two  weeks  on 
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grouse  (except  sage  grouse),  but  ahortening  season  two  mouLhs  in  A  Iban  y,  Carbón, 
Laramie,  and  Sweetwater  Counties,  thus  making  the  season  uniform  throughout  the 
State;  extending  term  protection  on  quail  and  Mongo  lian  pheasants  for  4  years;  per- 
mitting  warden  to  license  killing  of  50  matured  bull  moose  during  seaeon  of  1915-16,  fee 
$100,  and  requiring  licensee  to  employ  deputy  warden  at  $4  a  day  to  accompany  him  on 
hnnting  expedition;  ahortening  season  two  weeka  on  deer  in  Campbell,  Crook,  Johnson, 
Niobrara,  Sberidau,  and  Weston  Counties,  one  month  in  Fremont,  Lincoln,  and  Park 
Counties ;  and  lengthening  deer  season  two  weeks  in  balance  of  State ;  removing  protec- 
tion from  doesand  fawns;  prohibiting  certain  aliena  from  owning  or  posseesing  firearms 
or  fishing  tackle  without  a  special  $25  gun  and  fish  license;  removing  the  reetriction 
to  one  female  elk  under  reaident  general  license,  thus  pennitting  killing  of  either 
sex,  and  decreasing  the  fee  from  $15  to  $10  for  a  reaident  special  elk  license;  reducing 
clerk  fees  for  issuing  certain  licenses;  preecribing  a  penalty  for  officer  issuing  to  appli- 
cant  a  license  to  which  he  is  not  entitled;  extending  term  protection  on  beaver  for 
four  years;  permitting  export  and  sale  of  lawfully  killed  game  (except  edible  portion) 
when  duly  tagged,  fee  25  cents;  decreasing  the  amount  authorízed  to  be  expended 
annually  for  capture,  trausportation,  and  exchange  of  game  for  propagation  and 
reetocking  purposes  from  $10,000  to  $4,000  (ch.  91);  creating  the  Iloodoo  Basin  game 
preserve;  curtailing  the  limita  of  the  Big  Hora  game  preserve  by  exempting  a  strip 
4  miles  wide  on  the  eastern  boundary;  abolishing  the  Laramie  game  preserve  and 
modifying  the  boundaries  of  the  Tetón  and  Popo  Agie  game  preserves  (ch.  105). 

ManJtoba.  acts:  Increasing  the  reaident  big  game  license  fee  from  $2  to  $4; 

protecting  curlow  until  1920;  affording  a  bag  limit  of  10  a  day  on  geese;  prohibiting 
the  sale  of  wild  ducks  before  October  8  and  then  only  when  they  have  been  killed 
within  20  miles  of  the  actual  residence  of  the  person  who  killed  them,  thus  practically 
prohibiting  sale  by  nonresidents ;  prescribing  a  $1  reaident  bird  license,  but  exempting 
farmers  and  members  of  families  actually  residing  on  farm  lands  in  the  province; 
increasing  the  fee  for  a  oold-storage  permit  from  $2  to  $5;  prohibiting  the  use  of  power 
boats  in  marahes  where  waterf owl  are  f ound ;  regula ting  the  placing  of  blinds  and  decoys 
for  waterf  owl  shooting,  and  requiring  decoys  to  be  removed  from  the  water  during 
the  hours  shooting  is  prohibited ;  permitting  the  issuance  of  free  permita  for  the  export 
oí  shed  antlers;  forbidding  the  carrying  of  a  loaded  shotgun  or  rifle  on  a  vehicle; 
prohibiting  the  killing  of  game  birds  (except  ducks  and  geese)  and  game  animal* 
north  of  latitude  53°  except  for  íood  for  personal  use;  prohibiting  sale  of  game  in 
general,  but  permitting  sale  of  wild  ducks  from  October  15  to  January  1,  if  not  exported 
or  shipped  from  eaid  northern  section. 

Nova  Seo  tía. — One  act:  Lengthening  the  season  two  weeks  on  bull  mooee,  and 
continuing  term  protection  on  cow  moose  and  all  moose  on  Cape  Bretón  Island  until 
1918;  ahortening  thé  season  two  montha  on  quail,  plover,  Wilson  anipe,  woodcock, 
other  shorebirds,  rail,  coot,  teal,  andswan;  continuing  term  protection  on  deer  and 
caribou  until  1918;  prescribing  an  open  Beason  on  waterfowl  from  September  15  to 
March  1,  and  requiring  a  $5  license  of  aliena  who  have  not  reaided  in  the  Province  for 
five  years  (ch.  38). 
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REGULATIONS  FOR  THE  PROTECTION  OF  MIGRATORY 

BIRDS.1 


BY  TIIE  PRESIDENT  OF  THE  UNITED  STATES  OF  AMERICA, 

A  PROCLAM ATION . 

Whereas,  an  act  of  Congress  approved  March  fourth,  nineteon 
hundred  and  thirteen,  entitled  "An  act  niaking  appropriations  for 
the  Department  of  Agriculturo  for  the  fiscal  year  ending  June 
thirtieth,  nineteon  hundred  and  fourtoon"  (37  Stat.,  847),  contains 
provisions  as  follows: 

All  wild  geese,  wild  swans,  brant,  wild  dueles,  snipe,  plover,  woodcock,  rail,  wild 
pigeous,  and  all  other  migratory  game  and  insectivorous  birds  which  in  their  norlhcrn 
and  southern  migrations  pasa  through  or  do  not  remain  pennanently  the  entiro  year 
within  the  borders  of  any  State  of  Territory,  shall  hereafter  be  deemed  to  be  within 
the  custody  and  protection  of  the  Government  of  the  United  States,  and  shall  not  be 
destroyed  or  taken  contrary  to  regulationa  hercinafter  provided  therefor. 

The  Department  of  Agriculture  is  hereby  authorized  and  directed  to  adopt  suitable 
regulations  to  give  effect  to  the  previous  paragraph  by  presoribing  and  fixing  closed 
seasons,  having  due  regard  to  the  zones  of  temperature,  breeding  habits,  and  times 
and  line  of  migratory  flight,  thereby  enabling  the  department  to  select  and  desígnate 
suitable  distriets  for  different  portions  of  the  country,  and  it  shall  be  unlawful  to  shoot 
or  by  any  device  kill  or  seise  and  capture  migratory  birds  within  the  protec  tion  of  this 
law  during  said  closed  seasons,  and  any  person  who  ehall  viólate  any  of  the  proviaons 
or  regulations  of  tliis  law  for  the  protection  of  migratory  birds  shall  be  guilty  of  a  mis- 
demeanor  and  shall  be  fined  not  more  than  $100  or  imprisoned  not  more  than  90  days, 
or  both,  in  the  discretion  of  the  court. 

The  Department  of  Agriculture,  after  the  preparation  of  said  regulations,  shall 
cause  the  same  to  be  made  public,  and  Rhall  allow  a  period  of  three  months  in  which 
aaid  regulations  may  be  examined  and  considered  before  final  adoption,  permitting, 
when  deemed  proper,  public  hearings  thereon,  and  after  final  adoption  shall  cause 
the  same  to  be  engrossed  and  submitted  to  the  President  of  the  United  States  for 
approval:  Provided,  however,  That  nothing  herein  contained  shall  be  deemed  to  affect 
or  interfere  with  the  local  laws  of  the  States  and  Territories  for  the  protection  of  non- 
migratory  game  or  other  birds  resident  and  breeding  within  their  borders,  ñor  to  pre- 
vent  the  States  and  Territories  írom  enacting  laws  and  regulations  to  promote  and 
render  effieient  the  regulations  of  the  Department  of  Agriculture  provided  under  thia 
stat  u  te. 

Whereas,  the  Department  of  Agriculturo  has  duly  prepared  suit- 
able regulations  to  give  eíTect  to  tho  foregoing  provisions  of  said  act 
and  after  the  preparation  of  said  regulations  has  caused  tho  same  to 
be  made  public  and  has  allowed  a  period  of  three  months  in  which 
said  regulations  might  be  examined  and  considered  before  final  adop- 
tion and  has  permitted  public  hearings  thereon; 

>  As  amended  by  the  Froclaraatlon  of  August  31, 1914,  mcllfying  Itogulatian  3,  and  that  of  Octobcr  1, 
1914,  modlíying  Regulation  5,  and  tho  wateríowl  soasons  in  r.egulations  8  and  9. 
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And,  WheReas,  the  Department  of  Agricultura  has  adopted  tho 
regulations  hereinafter  set  forth  and  after  final  adoption  thereof  has 
caused  tho  same  to  be  engrossed  and  submittod  to  tho  Presidcnt  of 
the  United  States  for  approval; 

Now,  Therefore,  I,  Woodrow  Wilson,  President  of  the  United 
States  of  America,  by  authority  in  mo  vested  do  hereby  proclaim  and 
make  known  the  following  regulations  for  carrying  into  effect  the 
foregoing  provisions  of  said  act: 

Regulation  1.  DefiniÜons. 

For  the  purposes  of  these  regulations  the  íollowing  shall  be  considerad  migratory 
game  birds: 

(a)  Anatidre  or  watcrfowl,  including  brant,  wild  ducks,  geese,  and  swans. 
(6)  Gruidre  or  cranes,  including  Httle  brown,  sandhill,  and  whooping  cranes. 

(c)  Rallidce  or  rails,  including  coots,  gallinules,  and  sora  and  other  rails. 

(d)  Limicolce  or  shore  birds,  including  avocets,  curlew,  dowitchers,  godwits,  knote, 
oyster  catchors,  phalaropes,  plover,  sandpipers,  snipe,  stilts,  surf  birds,  turnstonee, 
willet,  woodcock,  and  yellow  legs. 

(e)  Columbidse  or  pigeons,  including  doves  and  wild  pigeons. 

For  the  purpoeea  of  these  regulations  the  following  «hall  be  considera!  migratory 
ineectivorouB  birds: 

(/)  Bobolinks,  eatbirds,  chickadecs,  cuckoos,  flickers,  flycatchers,  grosbeaks,  hura- 
ming  birds,  kinglete,  martins,  meadowlarkp,  nighthawks  or  bull  bats,  nuthatches, 
orioles,  robins,  shrikes,  swallows,  swifts,  tanagers,  titmice,  thrushes,  viróos,  warbler?, 
waxwings,  whippoorwills,  woodpeckers,  and  wrens,  and  all  other  perching  birds 
which  feed  ontirely  or  chiefly  on  insects. 

Regulation  2.  Closed  Season  at  NfchL 

A  daily  closed  season  on  all  migratory  game  and  insectivorous  birds  shall  extend 
from  sunset  to  sunrise. 

Regulation  3.  Closed  Season  on  Insectivorous  Birds. 

A  closed  season  on  migratory  insectivorous  birds  shall  continué  throughout  earh 
year,  except  that  the  closed  season  on  reed  birds  or  ricebirds  in  New  Jersey.  Pennsj'i- 
vania,  Delaware,  Maryland,  the  Distríct  of  Columbia,  Virginia,  and  South  Carolina, 
shall  commonce  November  1  and  end  August  31,  next  following.  both  dates  inclusive: 
Provided,  That  nothing  in  this  or  any  other  of  these  regulations  shall  be  construed  to 
prevent  the  issue  of  permita  for  collccting  birds  for  scientific  purposee  in  accordanee 
with  the  laws  and  regulations  in  forcé  in  the  respective  States  and  Territorios  and 
the  District  of  Columbia  [as  amended  Aug.  31,  1934]. 

Regulation  4.  Five-year  Closed  Seasons  on  Certain  Game  Birds. 

A  closed  season  shall  «ontinue  until  Septcmber  1,  1918,  on  the  following  migratory 
game  birds:  Band-tailed  pigeons,  little  brown,  sandhill,  and  whooping  cranes,  swans, 
curlew,  and  all  shore  birds  except  the  black-breasted  and  golden  plover,  Wilson  or 
jack  snipe,  woodcock,  and  the  greater  and  lesser  yeUowlegt. 

A  closed  season  shall  also  continué  until  Septetnber  1, 1918,  on  wood  ducks  in  Maine, 
New  Hampshire,  Vermont,  Massarhusctts,  Rhode  Island,  Connecticut,  New  York, 
New  Jersey,  Pennsylvania,  West  Virginia,  Ohio,  Indiana,  Illinois,  Michigan,  Wis« 
consin,  Minnesota,  Iowa,  Kansas,  California,  Qregon,  and  Washington;  on  rails  in 
California  and  Vermont;  and  on  woodcock  in  Illinois  and  Missouri. 
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Regulation  5.  Closed  Season  on  Certain  Navigable  Rivers. 

On  and  after  January  1,  1915,  a  closed  season  shall  continué  between  January  1 
and  Docember  31,  both  dates  inclusivo,  of  each  ycar,  on  all  migratory  birds  passing 
over  or  at  rest  on  any  of  the  waters  of  the  main  streams  of  tho  íollowing  navigablo 
rivera,  to  wit:  The  Mississippi  River  between  Minneapolis,  Minnesota,  and  Memphis, 
Tennessee;  tho  Missouri  River  between  Bismarck,  North  Dakota,  and  Nebraska  City, 
Nebraska;  and  on  the  killing  or  capture  of  any  of  surh  birds  on  or  over  the  shores  of 
any  of  Raid  rivera,  or  at  any  point  within  the  limits  aforesaid,  from  any  boat,  raft,  or 
otherdevice,  floatingorotherwise.  inoronanyofsuch  waters  [as  amended  Oct.  1, 1914]. 

Regula tion  6.  Zones. 

The  íollowing  zones  for  the  protection  of  migratory  gamo  and  iuseetivorous  birds  are 
hereby  e^tablished: 

Zone  No.  1,  the  breeding  zone,  comprising  Stalcn  lying  wholly  or  in  part  north  of 
latitude  40°  and  tho  Ohio  River,  and  including  Maine,  New  Ilampshire,  Vermont, 


lVJ>KT-<».-> 

Fio.  2  —  Zones  adoptod  undor  Federal  law  protectlng  migratory  birds. 


Massachusetts,  Rhodo  Island,  Connecticut,  Now  York,  New  Jersey,  Pennsylvania, 
Ohio,  Indiana,  Illinois,  Michigan,  WUconsin,  Minnesota,  Iowa,  North  Dakota,  South 
Dakota,  Nebraska,  Colorado,  Wyoming,  Montana,  Idaho,  Oregon,  and  Washington— 
25  States, 

Zorxc  No.  2y  the  wintering  zone,  coraprising  States  lying  wholly  or  in  part  south  of 
latitude  40°  and  the  Ohio  River  and  including  Delaware,  Maryland,  the  Distriot  of 
(olumbia,  West  Virginia,  Virginia,  North  Carolina,  South  Carolina,  Georgia,  Florida, 
Alabama,  Mississippi,  Tennessee,  Kentucky,  Missouri,  Arkansas,  Louisiana,  Texas, 
Oklahoma,  Kansas,  New  México,  Arizona,  California,  Nevada,  and  Utah — 23  States 
and  the  District  of  Colurabia. 

Regulation  7.  Constniction. 

For  the  purposes  of  regulations  8  and  9,  each  period  of  timo  therein  prescribed  as  a 
closed  season  shall  be  construed  to  include  the  firat  day  and  to  exeludo  tho  last  day 
thereof. 
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Regulation  8.  Closed  Seasons  in  Zone  No.  1. 

Waterfowl  [as  amended  Oct.  1,  1914]. — The  closed  eeason  on  waterfowl  ehall  be 
between  December  1G  aiid  Septeraber  1  next  following,  except  aa  follows: 

Exceptiona:  In  Massachuaetta  and  Rhode  Ialand  the  cloaed  aeason  ehall  be 
between  January  1  and  Octobcr  1. 

In  Connecticut,  New  York,  Pennaylvania,  Idaho,  Oregon,  and  Washington  the 
cloaed  soasan  ehall  be  between  January  16  and  October  1. 
In  New  Jersey  tho  cloaed  aeason  ehall  be  between  February  1  and  November  1. 
In  Minnesota,  North  Dakota,  South  Dakota,  and  Wisconsin  the  closed  *ea*ai 
ehall  be  between  December  1  and  Septembcr  7. 
Rails. — The  closed  eeason  on  ralla,  coota,  and  gal lin ules  ehall  be  between  December 
1  and  September  1  next  following,  except  aa  follows: 

Exceptiona:  In  Maasachusetts,  New  Hamp^hire,  and  Rhode  Island  the  cloeed 
eeason  shall  be  between  December  1  and  August  15. 

In  Connecticut,  Michigan,  and  New  York,  and  on  I.ong  Island  the  cloaed  eeason 
ehall  be  between  December  1  and  September  16. 

In  Minnesota,  North  Dakota,  South  Dakota,  and  Wisconsin  the  closed  season 
ehall  be  between  December  1  and  September  7;  and 

In  Oregon  and  Washington  the  cloaed  eeaaon  ahall  be  between  January  16  and 
October  1. 

Woodcock. — The  closed  season  on  woodcock  ahall  be  between  December  1  and 
October  1  next  following,  except  aa  followa: 

Exceptions:  In  Connecticut,  Massachusotta,  and  New  Jersey  the  closed  soasen 
eball  be  between  December  1  and  October  10. 

In  Rhode  Ialand  the  closed  season  shall  be  between  December  1  and  November 
1;  and 

In  Pennaylvania  and  on  Long  Ialand  the  closed  season  ehall  be  between  De- 
cember 1  and  October  15. 
Shore  birds. — The  closed  season  on  black-breasted  and  golden  plover,  jacksnipe  or 
Wilson  snipe,  and  greater  and  leaser  yellowlegs  ahall  be  between  December  16  and 
September  1  next  following,  except  aa  follows: 

Exceptions:  In  Maine,  Massachusetta,  New  Ilampahire,  Rhode  Island,  and  on 
Long  Ialand  the  closed  season  ehall  be  between  December  1  and  August  15. 

In  New  York,  except  Long  Ialand,  the  closed  season  ehall  be  between  December 
1  and  September  16. 

In  Minnesota,  North  Dakota,  South  Dakota,  and  Wisconsin  the  closed  season 
ehall  be  between  December  1  and  September  7;  and 

In  Oregon  and  Washington  the  closed  season  shall  be  between  December  16 
and  October  1 . 

Regulation  9.  Closed  Seasons  in  Zone  No.  2. 

Waterfowl  \aa  amended  Oct.  1,  1914]. — The  closed  season  on  waterfowl  ahall  be 
between  January  16  and  October  1  next  following,  except  aa  followa: 

Exceptiona:  In  Delaware,  Maryland,  Diatrict  of  Columbia,  Virginia,  North 
Carolina,  Alabama,  Miasissippi,  and  Louiaiana  the  closed  season  shall  be  between 
February  1  and  November  1 . 

In  Florida,  Georgia,  and  South  Carolina  the  closed  season  shall  be  between 
February  16  and  November  20. 

In  Kaneas,  Missouri,  and  Oklahoma  the  closed  season  ehall  be  between  February 
1  and  September  15. 

In  Texas,  Amona,  and  California  the  closed  season  shall  be  between  February 
1  and  October  15. 
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Rail». — The  cloeed  seaeoa  on  raila,  coota,  and  gallinulee  ahall  be  between  December 
1  and  September  1  next  following,  cxcept  ae  follows: 

Exceptions:  In  Tenneesee  and  Utah  the  cloeed  eeaeon  shall  be  between  Dccera- 
ber  1  and  October  1. 
In  Missouri  the  cloeed  eeaeon  shall  be  between  January  1  and  September  15. 
In  Loniaiana  the  cloeed  eeaeon  shall  be  between  February  1  and  November  1 ; 
and 

In  Arizona  and  California  the  cloeed  eeaeon  on  coot»  shall  be  between  February 
1  and  October  15. 

Woodcock. — The  cloeed  eeaeon  on  woodcock  shall  be  between  January  1  and  Novem- 
ber 1,  except  ae  follows: 

Exceptions:  In  Delaware  and  Louiaiana  the  closed  beason  shall  be  between 
January  1  and  November  15. 

In  West  Virginia  the  cloeed  eeaeon  shall  be  between  December  1  and  October  1 ; 
and 

In  Georgia  the  closed  eeaeon  shall  be  between  January  1  and  December  1 . 
Shore  birds. — The  closed  eeaeon  on  blaek-breasted  and  goldon  plover,  jacksnipe  or 
Wilson  anipe,  and  greater  and  lesser  yellowlegs  shall  be  between  December  16  and 
September  1  next  following  except  as  follows: 

Exceptions:  In  Florida,  Georgia,  and  South  Carolina  the  cloeed  eeaeon  shall  be 
between  February  1  and  November  20. 

In  Alábanla,  Louiaiana,  Mississippi,  and  Texaa  the  closed  seaeon  shall  be  be- 
tween February  1  and  November  1. 

In  Tennessee  the  closed  season  shall  be  between  Decomber  16  and  October  1. 
In  Arizona  and  California  the  closed  season  shall  be  between  February  1  and 
October  15;  and 

In  Utah  the  cloeed  season  on  snipe  shall  be  between  December  16  and  October 
1,  and  on  plover  and  yellowlegs  Hhall  be  un  til  September  1,  1918. 

Regnlation  10.  Hearings. 

Persona  recommending  changos  in  the  regulations  or  desiring  to  submit  evidence 
in  person  or  by  attorney  aa  to  the  necossity  for  such  ehanges  should  make  Application 
to  the  Secretary  of  Agriculture.  Whenever  possible  hearings  will  be  arrangcd  at 
central  points,  And  due  notice  thereof  given  by  publication  or  otherwise  as  may  be 
deemed  appropriate.  Peraons  recommending  changee  should  be  prepared  to  show 
the  neceesity  for  such  action  and  to  submit  evidence  other  than  that  based  on  reasous 
of  personal  convenience  or  a  desire  to  kill  game  during  a  longer  open  season. 

In  Witness  Wiiereof,  I  havo  hereunto  set  my  hand  and  caused 
tho  sea!  of  the  United  States  to  be  affixed. 

Done  at  the  city  of  Washington,  this  first  day  of  October,  in  the 
year  of  our  Lord  one  thousand  nine  hundred  and  thirteen 
[aeal.]    and  of  tho  Independence  of  the  United  States  the  one 
hundred  and  thirty-eigkth. 

WOODROW  WlLSON. 

By  the  Prosident: 

W.  J.  Bryan,  Secretary  of  State. 
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OPEN  SEASONS. 

AU  tho  general  open  seasons  for  gamo  prescribed  by  tho  various 
States  and  by  tho  Provinces  of  Canadá  are  hero  brought  together  in 
one  table.  For  the  sake  of  simplicity  a  uniform  method  is  used  in 
both  the  arrangement  of  species  and  statcment  of  seasons.  In  each 
caso  deer  and  other  big  gamo  aro  first  considered;  then  rabbits  and 
squirrels;  then  upland  game  birds,  such  as  quail,  grouse,  phoasants, 
turkoys,  and  do  vos;  then  shore  birds;  and  finally  waterfowl,  such  as 
ducks,  geesc,  and  brant,  but  always  combining  the  species  which  have 
the  same  open  season.  In  stating  tho  soasons  the  plan  of  the  Ver- 
mont  law,  to  includo  tho  first  dato  but  not  the  last,  has  beon  followed 
consistently.1  Tho  Vermont  scheme  has  the  advantage  of  showing 
readily  both  tho  open  and  clos©  seasons,  sin«e  either  may  be  obtained 
by  revcrsing  the  dates  of  the  other. 

In  somo  States  certain  days  of  tho  woek  constituto  cióse  seasons 
throughout  tho  time  in  which  killing  is  permitted.  Hunting  on  Sun- 
day  is  prohibited  in  all  of  tho  States  and  Provinces  cast  of  tho  one 
hundred  and  fifth  meridian  except  Illinois,  Louisiana,  Michigan, 
Texas,  Wisconsin,  and  Quebec.  Mondays  constitute  a  closo  season 
for  waterfowl  in  Ohio,  and  loeally  in  Maryland  and  North  Carolina; 
and  other  weck  days  for  wild  fowl  in  several  favorito  ducking  grounds 
in  Dclaware,  Maryland,  Virginia,  and  North  Carolina.  Hunting  is 
prohibited  011  election  day  in  Allegany,  Baltimore,  Cecil,  Charles, 
Frederick,  and  Harford  Coimties,  Md.;  and  when  snow  is  on  the 
ground  in  New  Jersey,  Dclaware,  Virginia,  and  Maryland.  Tho 
county  laws  of  North  Carolina,  which  are  too  numerous  to  be  includod 
satisfactorily,  aro  not  incorporated  in  the  following  table,  which 
otherwiso  may  he  regarded  as  a  practically  complete  résumó  of  tho 
regulations  now  in  forcé.  The  difficulty  of  securing  absoluto  aecuracy 
in  a  tablo  of  this  kind  is  very  great,  and  the  absence  in  the  laws  of 
many  States  of  express  legislation  as  to  the  inclusión  or  exclusión  of 
the  dato  upon  which  seasons  open  and  cióse  makes  exaetness  almost 
an  impossibility. 

In  the  following  table  the  seasons  on  nrigratory  birds  are  in  accord- 
ance  with  Stato  laws  and  tho  amended  Federal  regulations.  Species 
like  the  band-tailed  pigeon,  cranes,  curlew,  godwit,  upland  plover, 
swan,  and  the  smaller  shore  birds,  which  are  protected  until  191S 
under  the  regulations,  are  not  included. 

1  Seo  discu.ssion  of  thisquostion  in  Circular  No.  43  oí  the  Biológica!  Survey.U.S.  Department  oí  A&rlcul- 
ture,  19W,  entitlod  "DeQnitions  of  tho  opon  and  cióse  seasona  íor  game." 

24 


Digitized  by  Google 


GAME  LAWS  FOB  1915. 


25 


OPEN  SEASONS  POR  GAME  IN  THE  UNITED  STATES  AND  CANADA,  1915. 

[The  opon  seasons  include  the  flrst  date,  but  not  the  last.  To  find  the  cióse  seasons,  reverse  the  date*. 
Seasons  whith  apply  only  to  special  counties  are  placed  to  the  left  of  the  column  containing  thoee  for  the 
State  in  general.  Species  on  wbich  the  season  la  closed  for  a  térra  of  years  or  au  indefinlte  pcriud  are 
grouped  st  the  end  of  each  State  under  the  torra  "No  opon  season."] 

Alabama:  Open  season*. 

Male  (leer  (does  protected  all  the  year)   Nov.  1-Jan.  1. 

Squirrel  (black,  gray,  or  fox)   Oct.  I-Mar.  1. 

Quaíl  or  partridge  Nov.  1-Mar.  1. 

Ru/Tcd  grouse  (pheasant),  imported  pheasant,  or  other  Introdocod  gamo  birds  Nov.  15- Dec.  15. 

Wild  turfcey  gobblers  (hens  protected  all  the  year)   Dec.  1-Apr.  1. 

r>ove   Aug.  1-Mar.  1. 

Plover,  snípe,  yellowlegs,  duck,goose,  brant   Nov.  1-Feb.  1. 

Woodcock   Nov.  1-Jan.  1 

Rail,coot,  mudhen   Sopt.  1-Deo.  1. 

No  open  season:  Elk  (1925);  ourlew,  sandpiper,  other  sbora  blrds,  swan  (1918). 
A  las  ka:  * 

Nortkoflatilude  8t'~ 

Moose  (females  and  yearlings  protected  all  the  year),  carlbou,  sheep  Aog.  1-Deo.  11. 

South  oflatiXvAe  6S°— 

Deer  (seo  except  ion)   Aug.  15-Nov.  2. 

Suemex,  and  Zarembo  Islands   Aug.  1, 1916. 

Ezception:  Deer  on  Duke,  Cnivina,  Kodlak,  Long,  Kruzof, 

Mouníain  goat   Aug.  1-Feb.  2. 

Moose  (íenitdcs  and  vcjuIíiiks  protovU'd  ¡di  the  year),  carlbou,  sheep  (see  exception)..  Aug.  20-Jan.  1. 
Eiccption;  \Ioosí>,  .South  l.ynn  <\m:il;  carlbou  on  the  Kenai  Pcnin- 

suh\;  sheep,  Kenai  Península,  oast  of  long.  150°   Aug.  20,  1916. 

Brown  bear.   Oct.  1-July2. 

Tkrouahout  Territorjf — 

Grouse,  ptarmlgan,  shore  blrds,  waterfowl   Sept.  1-Mar.  2. 


Deer  (male)   Oct.  1-Dec.  16. 

Quail  (except  bobwhlte)   Oct.  15-Feb.  2. 

Wild  turkey   Oct.  1-Dec.  16. 

Dove  and  white  wínga   June  1-Feb.  2. 

Qallinule   Sept.  1-Dec.  1. 

Rafl   Oct.  15-Dec.  1. 

Snipe,  plover,  yellowlegs,  coot,  duck,  goose,  brant   Oct.  15-Feb.  1. 

No  open  season:  Female  deer,  spotted  fawn,  elk,  antelope,  sheep,  goat,  bobwhite, 


: 

,  bear,  wild  turkey  (gobblers  also,  Apr.  15-June  1)   Nov.  1 1-Jan.  11. 

QuaU  or  partrldge   Dec.  1-Feb.  1. 

Prairiechicken,pinnated  grouse   Nov.  1-Dec.  1. 

No  open  season:  Dove. 
s 

Male  deer  (except  spike  bucks),  dlstricta  1  and  23   Aug.  15-Oct.  15. 

In  distriets  2  and  3   Aug.  1-Sept.  15. 

In  district  4   Sept.  l-Oct.  1. 

Cottontall  and  bush  rabbit,  vaHey  and  desert  quail   Oct.  15-Jan.  1. 

Tree  squirrel  (except  in  Mendocino  County,  unprotected)   Sept.  1-Jan.  2. 

Mountaln  quail,  grouse,  distriets  1  and  23   8ept.  1-Dec.  1. 

In  distriets  2,  3,  and  4   Oct.  15-Jan.  1. 

i  Alaska:  Oame  animáis  or  blrds  may  bo  killcd  at  auy  time  for  food  or  clothlng  by  nativo  Indiana  or 
Esleimos,  or  by  minera  or  explore rs  in  noed  of  food,  but  game  so  killcd  can  not  be  shipped  or  sold. 

*  California:  Seasons  flxed  by  boards  of  county  supervisara  are  omitted.  Of  the  30  flsh  and  garae 
distriets  created  under  the  act  of  1915,  only  5  are  properly  hunting  distriets,  6  are  game  refuges,  and  the 
others  are  flsh  distriets.  The  hunting  distriets  are  as  follows:  Distrlct  No.  1 :  Del  Norte,  Siskiyou,  Modoc, 
Humboldt ,  Trinity ,  Shasta,  Lassen,  Teliama,  Plumas,  Butte,  Yuba,  Sutter,  Sacramento,  Amador,  Alpine, 
Calaveras,  Tuohimne,  Mono,  Inyo,  Madera,  Mariposa,  Tulare,  Klngs,  and  the  parts  of  Sierra,  Nevada, 
Placer,  E  Id  orado,  not  in  the  Tahoeor  Truckee  River  Basin,  and  tho  castora  parta  oí  San  Joaquín,  S  tan- 
isla  ua,  Merced,  Fresno,  and  Kern  Counties.  Distrlct  No.  2:  Mendocino,  Olenn,  Cohisa,  Lako,  Yolo,  Napa, 
Sonoma,  Marín,  and  Solano  Counties.  District  No.  3:  Contra  Costa,  San  Francisco,  San  Mateo,  Alameda, 
8  anta  Crui,  Santa  Clara,  San  Benito,  Monterey,  San  Luis  Obispo,  and  the  w  es  tora  parta  of  San  Joaquín, 
Stanislaus,  Merced,  Fresno,  and  Kern  Counties.  Distrlct  No.  4:  Santa  Barbara,  Ventura,  Los  Angeles, 
San  Bernardino,  Riverside,  Orange,  San  Diego,  and  Imperial  Counties.  District  No.  23:  Comprisei  the 
drainage  área  of  Lake  Tahoe  and  the  Truckee  River. 

4880o— Bull.  692—15  4 
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Open  smtorufor  garntr—  Continuad. 
Callforalar— Contlnued.  Optn  $e(uons. 

Sage  hen,  dove   Sept.  1-Dec  1. 

Black-breasted  and  golden  plover,  Wflwm  or  Jacksnipe,  yellowlegs,  coot,  gallinule, 

duck  (except  wood  duck),  goose,  brant   Oct.  15-Feb.  1. 

Duck,  goose,  brant  Nov.  1-Feb.  1. 

No  open  aeasons:  Does,  spike  buck,  fawn,  elk,  antelope,  sheep,  pheasant,  intro- 
ducid quail  or  partridge,  turkey,  swan,  rail,  band-tailed  pigeón,  wood  duck. 
Colorado: 

Rabbit,  haré  (except  jack  rabbit,  unprotected)   OcU  1-Mar.  1. 

Prairie  chicken,  mounUin  and  willow  grouse   Aug.  15-Oct.  11. 

8ag«  chicken   Aug.  1-SepL  2. 

Dove   Aug.  15-Sept.  1. 

Plover,  snipe,  yellowlegs,  duck,  goose,  brant   Sept.  1-Dec  16. 

Rail,  coot,  gallinule   Sept.  1-Dec  1. 

No  open  season:  Deer,  male  (1918);  elk,  antelope,  sheep,  quail  (bobwhite, 
crested),  pheasant,  btock  game,  capercailzie  (1904);  dees,  partridge,  ptar mi- 
gan, wild  turkey,  wild  pigeon. 
Connecttcut: 

Haré,  rabbit  (oxoopt  Belgian  or  Germán  haré,  unprotected) —   Oct.  9- Jan.  1.' 

Gray  squirrel,  quaü,  rulled  grouse,  pheasant  (imported),  Hungarian  partridge   Oct.  8-Not.  34. 

Black-breasted  and  golden  plover,  WDsou  or  English  snipe,  yellowlegs  Sept.  1-Dec  16. 

Woodcock   Oct.  10-Nov.  24. 

RaQ,  mud  hen,  gallinule   Sept.  16-Dec.  1. 

Duck  (except  wood  duck),  goose,  brant   Oct.  1-Jan,  16. 

No  open  tnuon:  Deer  » (June  1, 1917),  dove,  wood  duck  (1919),  swan  (1918). 
Delaware: 

Rabbit,  haré,  quail,  partridge,  woodcock   Nov.  15-Jan.  1. 

Squirrel  (fox,  black,  gray)   Sept.  1-Oct.  le 

•  Dove  (except  in  Newcastle  County,  no  open  season)   Aug.  1-Jan.  1. 

Ortolan  or  rail,  reedbird   Sept.  1— Nov.  1. 

Black-breasted  and  golden  plover,  jacksnii)e  or  Wilaon  snipe,  yellowlegs   Sept.  1-Dec  !«. 

Coot,  gallinule   Sept.  1-Dec  1. 

Duck  (except  wood  duck),  goose,  brant   Nov.  1-Feb.  1. 

Dlstrlct  of  Cohimbla:» 

Deer  meat  (sale  or  possession)   Sept.  1-Jan.  1. 

Rabbit  (except  English  rabbit,  Belgian  haré),  squirrel   Nov.  1-Feb.  1. 

Quail  or  partridge   Nov.  1-Mar.  15. 

RulTed  grouse  or  pheasant  (except  English  or  other  imported  pheasants  raised  in 

inclosures,  sale  or  possession  unrestricted),  wild  turkey   Nov.  1  Deo.  26. 

Prairie  chicken  (pinnated  grouse)   Sept.  1-Mar.  li. 

Woodcock.  Nov.  l-Jux.  1. 

Plover,  snipe,  marsh  blackbird  Sept  1-Dec  lo. 

ReedbmL  Sept.  1-Nov.  1. 

Raü  or  ortolan,  coot,  gallinule  Sept.  1-Dec  i. 

Duck,  goose,  brant   Nov.  1-Feb.  U 

No  open  tauon:  Dove 

Deer,  quail  (bobwhite  partridge),  wild  turkey,  dove   Nov.  20-Mar.  ia 

8quirrel   .•   Oct.  1-Mar.  1. 

RulTed  grouse,  imported  pheasants  (1915)   Deo.  1-Dec.  20. 

Woodcock   Nov.  1-Jan.  1. 

Plover,  snipe,  yellowlegs   Nov.  20-Feb.  1. 

Rafl,coot,gullinule   Nov.  20-Dec  1. 

Duck,  goose,  brant   Nov.  20-Feb.  Ift. 

Georgia: 

Deer  (male)   Oct.  1-Dec.  1. 

Cat  squirrel   Aug.  1-Jan.  L 

Opossum   Oct.  1-Mar.  L. 

Quail, partridge,  wüd  turkey  (gobblers),  dove   Nov.  20-afar.  1. 

Plover,  yellowlegs   Nov.  20-Feb.  1. 

Snipe   Dec.  1-Feb.  1. 


i  Conntctkvi;  Between  Nov.  24  and  Jan.  1,  liunting  ls  permltted  wlth  dog  and  ferretonly. 
»  Deer,  if  reported  to  commissioners  withín  24  hours,  may  be  kflled  with  shotgun  on  a  person's  own  land 
at  any  time. 

•  DUtrkt  of  Columbia:  Hunting  prohibited  in  the  Dfetrict,  by  act  of  June  30, 1906,  except  on  the  nxu.rsr-« 
oí  the  Eastern  Uranch  above  the  A  nacos  tía  Bridge  and  on  the  Virginia  side  of  the  Potomac,  but  In  tnfe 
are»  no  birds  may  be  shot  within  200  yards  of  any  bridge  or  d  welling 
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Open  scasonsfor  game— Continued. 
G«©rgia — Continuad.  Open  tmsons. 

Woodcock,  wood  duck     Dec.  I-Jan.  1. 

Rail, coot,  gallinule   Sept.  1-Dec.  1. 

Duck  (except  wood  duck),  goose,  brant   Nov.  20-Feb.  16. 

No  open  tensón:  Does  and  fawns,  pheasant  or  ruflcd  grouse,  wild  turkey  hens, 
imported  game  binls  (Dec.  1,  1916),  fox  squirrel  (Jan.  1, 1918). 

Idaho: ' 

I>w  (male)  (seeexceptlon),  goat   Sept.  1-Dec.  1. 

Eieeption:  Deer  in  Bonner,  Clearwater,  Idaho,  Kootenai, 

Latah,  Nei  Perce,  and  Shoshone  Counties   Sept.  20-Dec.  20. 

Elk  (male)  in  Bingbam,  Bonnevllle,  Fremont,  and  Toton  Countlos  only  (no  open 

seasoninrest  oí  State)   8ept.  1-Jan.  1. 

Quail  (excopt  in  Lemhí  County,  Mar.  5, 1919)   Nov.  1-Dec.  1. 

Partrldge,  pheasant,  grouse  (except  north  oí  Salmón  River,  Sept.  1-Dec.  1)   Aug.  15-Doc.  1. 

Turtle  dove  (except  in  Fremont  County,  Aug.  15-Dcc.  1),  sago  hen   July  15-Dec.  1. 

Pío  ver,  snípe,  ycllowlegs   8ept.  1-Dec.  16. 

Rail,  coot,  gallinule   Sept.  1-Dec.  1 

Duck,  goose,  brant   Oct.  1-Jan.  16. 

No  open  teutón:  Moose,  antelope,  caribou,  sheep,  búllalo,  does,  íawns,  cow  and 
yearlmgelk,prairlechicken,pinnat«d  grouse, imported  pheasants,swan(1918). 

Illinois: 

Rabbit   Aug.  81-Feb.  1. 

Squirrel  (gray,  red,  fox,  black)   Aug.  1-Feb.  1. 

Quail   Nov.  1 1-Dec.  10. 

Prairlo  chlcken   Oct.  1-Oct.  16. 

Imported  pheasants  (cocks)   Oct.  1-Oct.  6. 

Mourningdove   Aug.  15-Sept.  1. 

Plover,  snipo,  yellowlegs,  duck,  goose,  brant   Sept.  1-Dec.  16. 

Coot   Sept.  1-Dec  1. 

No  open  teutón:  Deer;  wild  turkey;  femalo  imported  pheasants;  partridges; 

sand  grouse  (1925);  rufled  grouse;  partrldge;  blue,  mountabi,  and  valley  quail; 

Hungarian  partrldge;  capercallzie;  heath  hen;  black  grouse;  woodcock;  rail; 

swan;  smallershore  birds  (1920);  wood  duck  (1918). 

Indiana: 

Rabbit   Apr.  1-Jan.  10. 

Squirrel   July  1-Nov.  1. 

Quail,  rufled  grouse   Nov.  10-Dec.  21. 

Prairi©  chickon   Oct.  15-Nov.  1. 

Woodoock   Oct.  1-Dec.  1. 

Black-breasted  and golden plover, Wilsonor  jacksnlpe,  yellowlegs, duck, goose,  brant  Sept.  1-Dec.  16. 

Rail,  coot,  gallinule   Sept.  1-Dec.  1. 

No  open  teaton:  Deer,  Hungarian  partridge,  Imported  pheasant,  wild  turkey, 
dove,  wood  duck. 

Iowat 

'  Squirrel  (gray,  timbar,  or  fox)   Sept.  1-Jan.  1. 

Quail,  rufled  grouse  or  pheasant,  wild  turkey   Nov.  1-Dec.  15. 

Prairie  chlcken  (pinnated  grouse),  rail,  coot,  gallinule   Sept.  1-Dec.  1. 

Woodcock   Oct.  1-Doc.  1. 

Black-breasted  and  golden  plover,  Wilson  or  Jacksnlpe,  yellowlegs,  duck,  goose, 

brant   Sept.  1-Doc.  16. 

No  open  teaton:  Deer,  eDc,  pheasants  (English,  Mongolian,  Chínese,  ringneck), 
Hungarian  partrldge  (Oct.  1, 1917);  turtle  dove,  wood  duck. 

Mansas  x 

Fox  squirrel  (red,  gray,  and  black,  no  open  season)   Sept.  1-Jan.  1. 

Plover   Aug.  1-May  1. 

Snipo   Sept.  1-May  1. 

Duck,  goose,  brant   Sept.  l-Apr.  16. 

No  open  teason:  Deer,  antelope  (1921);  quail,  prairie  chlcken,  pheasants  (English, 
Mongolian,  or  Chínese),  Hungarian  partridgo,  wood  duck  (1918);  grouse. 
Kentucky: 

Deer   Sept.  1-Mar.  1. 

Rabbit»   Nov.  15-8ept.  15. 

*  iJvmo  15-Sept.  15. 

Tquirrel  (black,  or  fox)  {nov.  15-Feb.  1. 

*  Idaho:  In  Bannock,  Bear  Lake,  Cassia,  Franklln,  Oneida,  Power,  and  Twin  Falla  Counties  huntíng 
big  game,  quail,  and  Mongolian  pheasants  is  prohibited  until  Mar.  11, 1920. 
»  Kentucky:  Rabbits  may  be  taken  with  dogs  or  s nares  between  Sept.  15  and  Nov.  15. 
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Open  seasons  /or  gttmt — Continuad. 

Kentacky— Continned,  Opm 

Quail,  partridge,  pheasant  (ruflwl  grouse)   Nov.  15-Jan.  1. 

Wild  turkey   Sept.  l-Feb.  1. 

Dove   Aug.  1-Feb.  1. 

Woodcock   Nov.  I-Jan.  1. 

Black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs   Sept.  l-Dec.  16. 

Rail,  coot,  gallinule   Sept.  l-Dec.  1. 

Duck,  goose,  brant   Oct.  1-Jan.  16. 

No  open  seawn:  Pheasants  (English,  ringneck,  Mongolian,  or  Chínese). 
Lotttslana: 

Deer  (except  does,  Oct.  16-Jan.  6) »   Sept.  15-Jan,  6. 

Rear   Noy.  1-Feb.  1. 

Raccoon,  opossum   Nov.  l-Feb.  16. 

Squirrel   Oct.  1-Feb.  16. 

Quail,  wild  turkey  (except  hens,  Dec  1, 1915), dovo,  Florida  duck  (black  mallard).  Nov.  1-Feb.  16. 

l'iairiechicken,  pheasant  (imported  or  nativo)   Doc.  1-Jan.  1. 

Woodcock   Nov .  1 5-Jan.  1 . 

Black-breasted  and  goldon  plover,  snipe,  yellowlegs,  rail,  coot.  gallinule,  duck, 

goose,  brant   Nov.  1-Feb.  1. 

No  open  sentón:  Fawns,  elk  (1919). 
Malne: » 

Deer  (see  excoption)   Oct.  l-Dec.  16. 

Except  toa.-  In  Androocoggin,  Cumberland,  Kennobec,  Knox, 

Lincoln,  Sagadahoc,  Waldo,  and  York  Countios   Nov.  l-Dec.  1. 

Hare.rabbit   Oct.  1-Apr.l. 

Qray  squirrel   Sept.  1-Nov.  1. 

Rufled  grouso,  partridge  (seo  excoption)   8opt.  15-Nov.  15 

Exeeption:  Androscoggin,  Cumberland,  Konnebec,  Knox,  Lin- 
coln, Sagadahoc,  Waldo,  and  York  Countios   Oct.  l-Dec.  1. 

Woodcock  (seo  excoption)   Oct.  1-Nov.  15. 

Exeeption:  Andruaooggin,  Cumberland,  Kennobec,  Knox,  Lin- 
coln, Sagadahoc,  Waldo,  and  York  Countiou   Oct.  l-Dec.  1. 

Plover,  snipo,  yellowlegs   Aug.  15-Dec.  1. 

Rail,  coot,  gallinule   Sept.  l-Dec.  1. 

Duck,  goose,  brant   Sept.  l-Dec.  16. 

No  open  teason:  Doer,  Cross  and  fícotch  Islands  (1919),  Mount  Deeert  Island; 
bull  moose  (1919);  cow  and  calí  moose;  caribou  (1917);  quall,  ITungarian  par- 
tridge, pheasant,  black  gamo,  capercailzio,  cock  oí  the  woods,  dove,  wood 
dock,  and  the  smaller  shore  blrds. 
ryland: 

Deer,  rabbit,  squirrol     Nov.  10-Dec.  85. 

Quall,  ruíled  groo»,  wild  turkey,  imported  pheasant,  woodcock   Nov.  10-Dec.  25. 

Dovo   Aug.  15-Dec.  25.' 

Plover,  snipo,  yellowlegs   Sept.  1-Dcc.  16. 

Roedbird,  sora  (water  rail  or  ortolan)   Sept.  1-Nov.  1. 

Coot,  gallinule   Sept.  l-Dec.  1. 

Duck,  goose,  brant   Nov.  1-Feb.  I.* 


i  Louisiana:  Deer  aeason  ftxed  by  coumrvation  comniksian. 

■  Maine;  AU  hunting  is  prohibited  on  Kineo  Point,  PLscataquia  County;  on  Back  Bay  above  Grand 
Tnuik  Railroad  brldge,  Cumberland  County;  and  until  1919  in  town  oí  Perkína,  southern  point  oí  Swan 
Lsland. 

»  MaryUind:  Dove,  Aug.  15-Dec.  25,  except  in  Baltimore,  Sept.  l-f)ct.  1;  Dorchester,  Aug.  15-Jan.  1; 
Frederick,  Aug.  1-Oct.  1;  Kent,  July  lfr-Dec.  24;  Somerset,  Aug.  10-Jan.  1;  Talbot,  Aug.  15-Jan.  1;  Wash- 
ington, Aug.  1-Sept.  1.   In  Allegany,  Carroll,  Haríord,  and  Wicomico  Countios,  no  open  aeason. 

*  North  oí  a  Une  exlending  from  Turkey  Point  Lighthouse,  Cecü  County,  and  half  a  milo  north  of 
Speeutia  lsland  to  Oakington,  Haríord  County,  and  throughout  Haríord  County,  wildíowl  kIhmm ing 
pormlttod  only  on  Mondays,  Wodneedays,and  Fridays,  Nov.  1-Jan.  1  and  Mondays,  Wednesdays,  Fridays, 
and  Saturdays,  Jan.  1-Feb.  1;  ahooting  wildíowl  in  Haríord  County  prohibited  aíter  2  p.  m.  Anne 
A  rundel,  on  Magothy  River,  shooting  permitted  only  on  Tuesdays,  Thursdays,  and  Saturdays;  on  Rhode 
and  West  Rivera  on  Mondays,  Wednesdays,  and  Fridays;  on  Severa  River  on  Mondays,  Wednesday!, 
and  Saturdays.  Cecil  County,  on  Bohemia,  Elk,  and  Sassaíras  Rivera  on  Mondays,  Wedneedays,  Fri- 
days, and  Saturdays.  Dorchoster,  on  Choptank  River  on  Tuesdays,  Thursdays,  and  Saturdays.  Kent, 
on  Chester  River  above  Cliil  City  and  Spaniard  Point  on  Mondays,  Fridays,  and  Saturdays.  8us<iuf* 
hanna  Fíats,  on  Mondays,  Wednesdays,  and  Fridays  in  Novamber  and  Deoember  and  abo  on  Saturdap 
during  rost  oí  i 
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^     ^  Open  teatoia  /or  garm — Contiuued. 

Deer  (third  Monday  In  November  to  the  following  Saturday,  inclusive)   Nov.  15-20,  191.1. 

liare  or  rabbit   Oct.  12-Mar.  1. 

Graysquirrel   Oct.  12-Nov.  13. 

Quail  (except  in  Essex  County,  Oot.  12, 1919),  rulled  grouse  or  partridge,  woodcock..  Oct.  12-Nov.  13. 
Introduced  pheasants  in  Barnstable,  Berkshire,  Essex,  Uampden,  Mlddlesex,  Nor- 
folk, and  Worcester  Countios  only   Oct.  12-Nov.  13. 

Hlack-breasted  and  golden  plover,  jacksnipe.  yellowlegs,  raü,  gallinule,  quark 

(mudhen)   Aug.  15-Dec,  1. 

Duck  (except  wood  duck),  gooee,  brant   Oct.  1-Jan.  1. 


No  open  tentón,-  Mocee,  dove,  wud  or  passenger  pigeon,  prairie  chicken,  Hun- 
gaiian  partridge,  pbeasants  (Englísh,  golden,  Mongollan),1  killdeer,  piping 
plover,  wood  duck,  swan, heath  hen.  Bartramlan  sandpiper  (upland  plover). 


Michlean: 

Deer  (see  exceptiomi)   Nov.  10-Dec  .1. 

Ezerptiont:  Deer  in  red  coat,  fawn  in  spotted  coat;  all  deer  on  Bola  Blano  Island 

(1918);  in  Berrien,  Calhoun,  Oeneeee,  Ingham,  Jackson,  Kalamaxoo,  Oakland, 

and  St.  Clair  Coinities  (1920). 

Rabbit   Oct.  I-Mar.  2. 

RuíTed  grouse  (partridge),  woodcock   Oct.  1-Dec.  1. 

Plover,  sni pe,  yellowlegs,  duck,  gooee,  brant   8ept.  1-Dec.  16. 

Raü,  coot,  gallinule   Sept.  16-Dec.  1. 


No  open  teaton:  Elk,  mooee,caribou,  European  partridge,  dove,  swan;  squirrel, 
quall,  imported  pheasants,  black  game,  capereailtie,  hazel  grouse,  Canadá  or 


spruce  grouse,  prairie  chicken,  wild  turkey,  smaller  ahorebirda(1920);  wood 
duck  (191S). 
Minnesota: 

Deer,  bull  mooeo   Nov.  10-Nov.  30. 

Quail,  partridge,  ruffed  grouae  (pbeaaant)   Oct.  1-Dec.  1. 

Sharp-tailed  or  white-breasted  grouse,  prairie  chicken  (piona ted  grouse),  WUson  or 

jacksnipe   Sept.  7-Nov.  7. 

Raíl,  coot,  gallinule,  duck,  goose,  brant   Sept.  7-Dec.  1. 

No  open  teaton;  Elk,  cow  mooee,  caribou,  íawn,  imported  pbeasants;  dove, 
woodcock,  upland  and  golden  plover,  wood  duck  (1918). 
Mi4slssfppl:  * 

Deer(buck),  bear   Nov.  15-Mar.  1. 

Quail  or  partridge   Nov.  1-llar.  1. 

WUd  turkey  gobblere   Jan.  1-May  1. 

Dove   July  1-Mar.  1. 

Plover,  chorook,  grosbec,  Wilson  or  jacksnipe,  yellowlegs,  duck,  goose,  brant  Nov.  1-Feb.  1. 

Coot  (poule  d'eau),  rail  (mud  hen),  gallinule   Sept.  1-Dec.  1. 

Cedar  bird   Sept.  1-llar.  1. 

No  open  teaton:  Does  and  spott«d  fawns,  tur!:ey  hens. 
Missouri: 

Deer  (buck),  wlld  turkey   Nov.  1-Jan.  1. 

8qiürrel  (gray,  black,  fox)  June  1-Jan.  1. 

Quail  (bobwhite,  partridge)   Nov.  10-Jan.  1. 

Dove   Aug.  1-Nov.  11. 

Plover   Sept.  1-Dec.  16. 

Snipe,  yellowlegs   Sept.  15-Dec.  16. 

Raü,  coot,  gallinule  Sept.  15-Jan.  1. 

Duck,  goose, brant   Sept.  15-Feb.  1. 


No  open  trotón:  Does,  (awns  un< Wt  1  year  of  age,  rulled  grouse  ( pheasant),  prairie 
chicken  (pinnated  groase),  imported  pheasants,  woodcock,  and  other  game 
blrds.  9 
Montana: 

Deer   Oct.  1-Dec.  15. 

Elk  in  Swootgrass,  Stillwater,  Park,  Gallatin,  Madison,  Tetón,  Flathead;  Beaverheod 

eost  oí  Oregon  Short  I.lne  and  parts  of  MLssoula  and  Powell  Counties,  only   Oct.  1-Pec.  15. 

Pheasant,  partridge,  prairie  chicken,  sage  hen,  fool  hen,  grouse  (seo  exception)  8ept.  15-Oct.  16. 

Exerption,'  InCuster,  Dawson,  Richland.  Sheridan,  Valley,  Fhil- 
lips,  Rosebud,  Big  Horn,  Fallón,  and  Prairie  Counties   Sept.  1-Oct.  1. 


»  Matmchutettt:  Commissioners  may  open  season  on  pheasants. 

»  ifittittippi:  Local  regulations  of  boards  of  supervisors  also  in  forcé. 
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Open  masón*  Jar  gome — Contámied. 

Montana- Continuad. 

Black-breasted  and  golden  plorar,  Wilson  or  jacksnipe,  yellowlecs. 

oran*   Sept.  l-Dec  16. 

Rail,  coot,  gallinule   Sept  l-Dec  1. 

No  open  season:  Elk (except  83  above),  aheep,  goat(1018); 
lope,  bisan  or  bu  fíalo,  quail,  importad  pheasant,  dore. 


Squirral  (gray,  red,  fox,  timbar)   Oct.  1-Dec.  1. 

Qoafl   Nov.  1-Nov.  16. 

Dove   July  15-Sept.  L. 

Prairie  chicleen,  sage  chicken,  grouse,  rail,  ooot,  gallinule  Sept.  l-Dec  1. 

Yellowlegs,  Wflson  or  jacksnlpe,  duck,  roos<»,  brant  Sept.  l-Dec  16. 

No  open  season:  Deer,  elk,  antolopo,  partridga,  pheasant,  ptarmipui,  imported 
game  blrds,  wild  pigeon,  wild  turkoy,  curlew,  crana,  swan. 
Nevada: 1 

Deer  (oxcept  fawns,  no  open  season),  antelope   Sept.  16-Oct  16. 

Grouse,  mountain  and  valley  quafl,  prairie  chicken  Sept.  15-Jan.  L 

Saga  han  July  15-Feb.  16. 

Woodcock   Nov.  1-Jan.  L 

Black-breasted  and  golden  plover,  Wilson  or  jacksnlpe,  yellowlegs   Sept.  15-Dec  16. 

Rail,  coot,  gallinule   Sept.  l-Dec  1. 

Duck   Oct.  1-Jan.  l. 

Goosa,  brant   Oct.  1-Jan.  16. 

No  open  season:  Monntain  sheep,  goats,  pheasants  (1920). 
New  Hampshlres* 

Deer  in  Coos  County   Oct.  15-Dec.  16. 

Deer  in  Carroll  and  Grafton  Counlles   Nov.  l-Dec  16, 

Deer  fnrest  oí  State   Dec  l-Dec  16. 

Haré,  rabbit   Oct.  I-Mar.  L 

Quail,  partridge,  ruffed  groase,  woodcock   Oct.  l-Dec  1. 

Black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs,  rail,  coot,  gal- 
línula  Aug.  15-Dec  1. 

Duck  (except  wood  duck),  goo*\  brant   Sept.  l-Dec.  16. 

No  open  season:  Elk,  moose,  carfbou,  dove.  pheasant,  European  pnrtrldge,  kill- 
deor,  upland  plover,  Bartramian  sandpiper,  wood  duck;  gray  squirral  (1919). 
New  Jersey: 

Deer»  (no  open  season  for  fawns)   Oct.  13,  20,  27, 

and  Nov.  3. 

Rabbit,  squirrol,  quail,  ruffed  grouse  (partridge),  prairio  chicken,  nungarian  par- 
tridge, English  or  ringneck  pheasant  cocks   Nov.  10- Dec  16. 

Woodcock   Oct.  10- Dec.  1. 

Reedblrd   8cpt.  1-Nov.  1. 

Blackbreasted  and  golden  plover,  English  (Wilson)  snipc  (jacksnipe),  yellowlegs.. .  Sept.  l-Dec.  16. 

Marsh  hen,  rail,  coot,  gallinule   Sept.  l-Dec  1. 

Duck  (except  wood  duck),  goose,  brant   Nov.  1-Feb.  1. 

No  open  season:  Female  English  or  ringneck  pheasants,  wild  turkey  (1919);  wood 
duck  (1918);  dove,  wild  pigeon,  upland  plover,  swan. 
New  México: 

Deer  (with  horns): 

North  of  latitude  35°   Oct.  16-Nov.  6. 

South  of  latitud©  35'   Oct.  25-Nov.  26. 

Squirral  (tassel-eared  gray)   June  1-DecL 

Quail  (except  bobwhite)   Oct.  25-Jan.  1. 

Grouse   Sept.  16-Nov  36 

Wild  turkoy: 

North  of  latitudo  35°   Nov.  1-Jan.  1. 

South  oí  latitude  35°   Oct.  25-Nov.  26. 

Turtle  dove   Aug.  16-Oct.  1. 

Plover,  snipe,  yellowlegs   Sopt.  l-Dec  16. 

Rail, coot,  gallinule   Sopt.  l-Dec.  1. 

Duck,  goose,  brant   Oct.  1-Jan.  16. 

No  open  season:  Doo„s,  8anoran  doer,  elk,  shoep,  goat,  antclopn,  búllalo,  bob- 
white quail,  pheasant,  ptarmigan,  prairie  chicken,  sage  hen,  wild  pigeon, 
swan  (1920). 


1  Nevada:  County  cotnmissioners  may  changa  dates  of  cióse 
(without  altering  length),  and  may  shorten  open  seasons  on  other  gama. 
•  New  Hampshire:  Governor  and  council  may  suspend  opon  season  in  time  of  excesivo  drought 
»  New  Jersey:  Not  appUcabto  to  possession  oí  importod  deer  proporly  tagged. 
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Open  seasons  for  gome — Continuad. 
New  York: >  Open. 

Deer,  with  horas  not  lesa  than  3  inches  long,  in  Adtrondack  región *   Oct.  1-Nov.  16. 

Exeeption:  Deer  having  horns  not  less  than  3  inches  in  length  in  Ulster  County 
and  towns  oí  Neversink,  Cochecton,  Tusten,  Highland,  Lumberland,  Forest- 
burg,  Bethel,  and  all  of  towns  of  Mamakating  and  Thompson  south  of  New- 
burgh  and  Cochecton  turnpfke  in  Sullivan  County,  and  Deer  I'ark  in  Orange 

County   Nov.  1-Nov.  16. 

Varying  haré,  rabbit *   Oct.  1-Feb.  1. 

Squirrei,*  black,  gray,  or  fox  (no  open  season  in  corporate  limits  of  city  or  village) .  Oct.  1,  Not.  16. 

Woodcock   Oct.  1-Nov.  16. 

Grouse,  partridge»   Oct.  1-Dec.  1. 

Fheasants,  males  only   (2Ct'  Í^Sfi 

j  uwacuito,  unía  "l"J  \NOV.  4,  NOV.  11.» 

Black  breested  and  golden  plover,  snipe,  yellowlegs,  rail,  ooot,  gallinule   8ept.  16-Dec.  1. 

Wateríowl  (except  wood  duck  and  swan)  :   Oct.  l-Jan.  11. 

No  open  trotón:  Elk,  mocee,  caribou,  antelope,  female  deer  and  fawns,  quail, 
Hungarian  or  European  gray-legged  partridge,  dove,  wood  duck,  swan. 
New  York— Long  Island: 

Varying  haré,  rabbit  (cottontail),  squirrei  (black,  gray,  fox),  quail,  pheasants 

(males  only),  grouse   Nov.  l-Jan.  1. 

Woodcock   Oct.  15-Dec.  1. 

Black-breosted  and  golden  plover,  jacksnipe,  yellowlegs   Aug.  15-Dec.  1. 

Rail,  ooot,  mud  hen,  gallinule   Sept.  16-Dec.  1. 

Wateríowl  (except  wood  duck  and  swan)   Oct.  l-Jan.  11. 

No  open  teaton:  Deer,  dove,  wood  duck,  swan. 
North  Carolina:* 

Deer   Oct.  1-Feb.  1. 

Quail,  wild  turkey,  dove   Nov.  I-Mar.  1. 

Blaok-breusted  and  golden  plover,  jacksnipe  or  Wflson  snipe,  yellowlegs  Sept.  1-Dec.  16. 

Woodcock   Nov.  1. -Jan.  1. 

Rail,  coot,  gallinule  Sept.  1-Dec.  1. 

Duck,  goose,  brant   Nov.  1-Feb.  1. 

North  Dakota: 

Prairíe  chicken  (plnnated  grouse),  sharp-taUed  (whito-breasted)  grouse,  golden 

plover,  snipe   8ept.  7-Nov.  2. 

Woodcock   Oct.  1-Nov.  2. 

Rail,  coot,  gallinule,  duck,  goose,  brant   Sept.  7-Dec.  1. 

No  open  Beatón:  Deer  (1920),  elk,  moose,  antelope,  quail,  partridge,  English 
pheasant,  Chínese  ringneck  pheasant,  Hungarian  partridge,  dove,  swan,  crane. 

Ohloj 

Rabbit   Nov.  16-Dec.  5. 

Squirrei   Sept.  16-Oct.  21. 

Raccoon   Nov.  1-lfar.  2. 

Woodcock   Oct.  1-Dec.  1. 

Rail,  coot,  gallinule   Sept.  1-Dec.  1. 

Plover,  snipe,  yellowlegs,  duck,  goose,  brant   Sept.  1-Dec.  16.» 

No  open  teutón:  Quail,  rufled  grouse.  introducid  pheasant,  Hungarian  or  gray 
partridge,  dove  (Nov.  15, 1917),  wood  duck,  swan  (1918). 


»  New  York:  When  date  of  open  or  cióse  season  falla  on  Sunday ,  season  opens  or  closes  on  the  precedlng 
Saturday. 

*  The  Adirondack  región  comprises  the  counties  of  Clinton,  Essex,  Franklin,  Fulton,  Hamilton,  Herki- 
mcr,  Oswego,  Sara  toga,  St.  Lawrence,  Warren,  and  W  ashington,  and  that  part  of  Jeflerson,  Lewis,  and 
Oneida  Counties  lying  east  of  the  Utica  A-  Black  River  R.  R.  frora  Utica  to  Ogdcnsburg. 

*  Seasons  on  upland  game  shortcned  by  order  of  couservation  commission  as  follows:  Cotton-tall 
rabbit  in  Richmond  County,  Oct.  1-Nov.  16  and  Jan.  1-Feb.  1;  partridge  and  squirrei  in  Genesee 
County,  no  open  season  in  1916.  Fheasants  are  protected  until  Oct.  1, 1916,  in  the  counties  of  Chenango, 
Clinton,  Delaware,  Essex,  Franklin,  Herklmer,  Lewis,  Montgomery,  Oneida,  Otsego,  8t.  Lawrence, 
Schenectady,  Warren,  and  Washington;  and  until  Oct.  1,  1917,  in  Caltaragus  and  Chatauqua. 

«North  Carolina:  For  county  seasons  see  postor  No.  33  of  the  Biologieal  Survey,  U.  8.  Department  of 
Agricultura. 

*  Okio:  Sundays  and  Mondays  aro  cióse  seasons  for  ducks  and  other  wateríowl. 
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Open  s casona  for  game — CoiiLmued. 
Oklahorua  i  >  O  pm  ¡ 

Deer(male)   Nov.  1-Dec.  1. 

Quail,  Mexican  (blue)   Nov.  30-Jan.  1 

Wfld  turkoy  (additíonal  season  for  gobblers,  Mar.  15-Apr.  15)   Nov.  U-Jan.  1. 

Woodcock   Nov.  1-Jan.  1. 

Black-breastcd  and  golden  plover,  Wflson  or  facksnrpe,  yeüowlegs  8epU  1-Dec.  16. 

BaO,  coot,  gallinule   Sept.  1-Dec.  1. 

Duck  (exoept  wood  duck),  goose,  braat   6«pt.  15-Feb.  1. 

No  open  Mtitm:  Does,  pralrle  ctilcken,  wfld  pigeon,  imported  pheasant,  dove, 
crane,  long-biUed  curlew,  wood  duok;  an  telo  pe  (1918). 

Orcgon: 

District  No.  1 ,»  wert  of  Catcadt*: 
De*r(mal«)   Aug.  15-Nov.  1. 

Sflver  gray  squirrel,  dove   Sept.  1-Nov.  1. 

Qua«l  in  Coo»,  Curry,  Jackson,  Josephine  only,  grouse,  Chines*  pheasant  (exoept 
Chínese  pheasant  in  Coos,  Curry,  and  Josephine  Counties,  no  open  season;  in 

Jackson,  Oct.  1-11)   Oct.  1-Nov.  1. 

Baü,  coot,  duck,  goose  (see  exceptions)   Nov.  1-Jan.  16. 

Ezceptions:  In  Coos  (goose  only),  Clatsop,  Colnmbia,  Mnltno- 

mah,and  Tfllamook  Counties   Oct.  1-Jan.  1. 

Duck  in  Coos  County   Oct.  1-Jan.  16. 

BliMJkbreasted  and  golden  pío  ver,  Wflson  or  Jaeksnipe,  yellowlegs  (see  exeeptian). .  Nov.  1-Dec.  16. 
Emeption:  la  Clatsop,  Columbia,  Coos,  líultnomah,  and  Tfl- 
lamook Counties   Oct.  1-Dec.  16. 

C.aUinule,  brant   Oct.  1-Jan.  16. 

No  open  seaton:  Docs  and  spotted  fawn,  moose,  elk,  antelope,  car  i  bou,  sheep, 
goat,  qnail  (exoept  as  above),  pheasant  (silver,  golden,  Beeves,  and  English), 
Hungarian  partridge,  bobwhite,  prairie  chicken,  Franklln  pro  use,  íool  hen, 
wild  turkey ,  shore  blrds  (except  as  above),  wfld  pigeon,  wood  duck ,  swan. 
District  No.  í*  east  of  Cascad**  (open  season  same  as  in  district  No.  1 ,  exoept  as  follows) : 
Chínese  pheasant  in  Union  County  and  quail  in  Klamath  County. .  Oct.  1-Oct.  11. 

Bufled  groase,  native  pheasant,  blue  or  sooty  grouse   Ang.  15-Nov.  1 

Prairio  chicken  ln  Sherman,  Union,  and  Wasco  Counties  only   Oct.  1-Oct.  16. 

8age  hen  July  15-Sept.  1. 

Tilack-breaeted  and  golden  pío  ver,  Wflson  or  jaeksnipe,  yeüowlegs   Oct.  1-Dec  16. 

Rail,  coot,  duck,  goose  *   Oct.  1-Jan.  16. 

jVo  open  arasen:  Silver  gray  squirrel,  imported  pbeasanU 
Pennsylvanla: 

Deer— inale  with  han»  2  taches  iibove  the  hair  (cee  oxception)   Dec.  1-Dec.  16. 

Ezception:  No  open  season  ln  Cambrla,  Clarion,  Cbester,  Fayette,  Forest,  Jefler- 


Kear   Oct.  15- Dec.  16. 

Hare,rabbit   Nov.  1-Dec.  1. 

Squirrel  (gray,  black,  fox),  quail,  rufled  grouse,  ringneck  pheasant,  wild  turkey, 

Hungarian  partridge,  woodcock,  blackbird   Oct.  15- Dec.  1. 

Reedbird  Sept.  1-Nov.  1. 

Black-breasted  and  golden  plover,  WUaon  or  jacksnrpe,  yellowlegs.  Sept  1-Dec.  16. 

Rail,  coot,  roud  hen,  gallinulo  Sept  1-Dec.  1. 

Wild  waterfowl— duck,  goose,  brant,  loon,  grebe   Oct.  1-Jan.  16. 

No  open  season:  Elk  (1921):  nptand  or  grasa  plover,  wood  dock  (1918);  dces,dove, 
killdcer  plover. 
Rbode  Istand: 

Oray  squirrel,  haré,  rabbit,  quail  or  bobwhite,  niíTed  groóse  or  partridee  Nov.  1-Jan.  I. 

Woodcock  Nov.  1-Dec  1. 

Plover,  sntpe,  yellowlegs,  rail,  coot,  gallinulo  Aug.  15-Dec  1. 

Duck,  goose,  brant  Oct  1-Jan.  L 

No  oprn  season:  Doer,<  dove,  pheasant,  Hungarian  partrtdee  (1920):  wood  < 
swan,  smaller  shore  blrds  (1918). 


»  Oklahoiw;  No  open  season  for  deer,  bear,  and  wüd  turkeys  in  Blalne,  Caddo,  Comanche,  Ktowe,  and 
Major  Counties. 

«  Oregon:  District  No.  1,  west  0/ Cascadas,  includes  Benton,  Clackamas,  Clatsop,  Columbia,  Coos,  Curry, 
Douplas,  Jackson,  Josephine,  Lañe,  Lincoln,  Linn,  Marión,  Miütnomah,  Polk,  Tfllamook,  Washington, 
and  Yamhíll  Coiuities.   District  No.  2.  east  of  Cascades,  Includes  all  other  counties  in  the  State. 

»  Unlawíul  to  kül  geese  at  any  time  on  islands  or  sand  bars  in  the  Columbia  east  of  the  Cascades  or  on 
Deschutes  and  John  Day  Bivers  south  to  junction  with  Whlto  River  and  Thirtymile  Creek,  respectively. 
«  Rhodt  Maná:  Deer  injuring  crops  may  be  killed  at  any  time  by  the  owner  or  oceupant  of  the  \ 
written  permit  from  secretary  of  state. 
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Optui  seatons  for  gaine — Coutinued. 
Soutti  Carolina:  Openteatont. 

Deer  (see  exceptiona)   Sept.  1-Jan.  i. 

Exceptiont:  In  Berkcley,Clarendon,and  Dórenoste  r  Counties.  Aug.  1-Feb.  i. 

Tn  Barnwell,  Fl  arenco,  and  Marión  Counties  Aug.  1-Jan.  1. 

In  Orangeburg  County  No  open  season. 

Squirrel  ln  Chestcrfleld  and  York  Counties   Oct.  1-Jan.  l. 

Quail  (partridge),  wild  turkey  (seo  exceptions)  Nov.  15-Mar.  15. 

Exceptiont:  In  Abbeville,  Chester,  and  Laucas ter  Counties...  Dec  1-Fob.  1. 

Quail  In  Chestcrfield  and  York  Counties   Nov.  15-Mar.  1. 

Quail  ln  Mari  boro  County  Nov.  15-Feb.  15. 

Wild  turkey  in  Orangeburg  County   No  open  season. 

Dove   Aug.  15-Mar.  1. 

Woodcock   Nov.  1-Jan.  1. 

Grackle   Oct.  1-Mar.  1. 

Black-breasted  and  golden  plover,  Wilson  or  Jacksnlpe,  yellowlogs   No\-.  20-Feb.  1. 

Reedbird   Sept.  1-Nov.  1. 

Rail,  coot.galllnuto   Sept.  1-Doc.  1. 

Duck,  goose,  "brant   Nov.  20-Feb.  16. 

South  Dakota: 

Deer  (except  íawna,  no  opcu  soason)   Nov.  1-Dec  1. 

Partridge,  grouse,  pralrte  chicken,  golden  plover,  snipe,  ycuowlegs   Sept.  10-Oct  la 

Rail,  coot,  gallinule   Sept.  7- Dec  1. 

Woodcock   Oct.  1-Oct.  10. 

Duck,  goose,  brant   Sept.  10-Dec.  1. 

No  open  teaton:  Elk,  antolope,  mountain  sheep,  quail,  dove,  upland  plover, 
imported  pheasante. 


Squirrel   Juno  1-Jan.  1. 

Quail  or  partridge  (see  exceptions),  wild  turkey  (addltional  season  for  gobblcrs, 

Apr.  1-25)   Nov.  15-Jan.  1. 

Exceptiont.  Quail,  ln  Whlto  (1018),  Chester,  Fayette,  Harde- 

man,  and  Hay wood  counties   Dec.  15-Mar.  1. 

Grouae,  pheasant  (except  imported  specles)  Nov.  1-Mar.  1. 

English  pheasant   Dec.  1-Jan.  1. 

Dove   Aug.  15- Jan.  1. 

Woodcock   Nov.  1-Jan.  1. 

Black-breasted  and  golden  plover,  Wilson  or  Jacksnlpe,  yellowlegs   Oct.  1-Dec.  16. 

Rail,  coot,  mud  hen,  gallinule   Oct.  1-Dec.  1. 

Duck,  goose,  brant   Oct.  1-Jan.  16. 

Yo  open  tentón:  Deer  (1017),  ring-neckod  and  Mongol lan  pheasants,  robín, 


Texas: 

Deer  (male)   Nov.  1-Jan.  1. 

Quaü  or  partridge   Dec.  1-Feb.  1. 

Wfld  turkey   Dec.  1-Apr.  1. 

Dove   Sept.  1-Mar.  1. 

Woodcock   Nov.  1-Jrui.  1. 

Black-breasted  and  golden  plover,  Wilson  or  Jacksnlpe,  yellowlegs   Ñor.  l-Feb.  1. 

Raü,  coot,  gallinule   Sept.  1-Dec  1. 

Duck,  goose,  brant   Oct.  15-Feb.  1. 

.Yo  opea  teaton:  Dota,  spotted  fawns;  antelope,  sheep,  prairie  chicken,  or  pln- 
nated  grouse,  tatroduced  pheasants  (1016). 

litan» 

Deer  (male— wlth  homs  visible  above  the  head)  (see  exceptlon)   Oct.  15-Nov.  i. 

Except  ion:  Nonresident  not  permltted  to  kill  deer. 
Quail  ta  Carbón,  Davis,  Salt  Lake,  San  Pete,  Sevler,  Utatah,  Utah,  and  Weber 

Counties   Oct.  1-Nov.  1. 

Quail  ln  Garfleld,  Kane,and  Washington  Counties   Sept.  1-Feb.  1. 

Quail  ta  Iron  County   Oct.  1-Dec.  1. 

Sage  hen  (see  exceptlon),  blue  and  wfflow  grouse   Sept.  1-Sept,  16. 

Exeeption:  Sagehen  in  Rlch  and  Utatah  Counties   Aug.  15-Sept.  16. 

Dove   Aug.  15-Sept.  1. 

Snipe   Oct.  1-Dec.  16. 

Duck,  goose  (see  exceptlon)   Oct.  1-Jan.  1. 

Exeeption:  In  Orand,  Kane,  San  Juan,  Utatah,  and  Washing- 
ton Counties   Oct.  1-Jan.  16. 
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Open  seatont  /or  game — Continued . 
Utafc— Continuad.  Opm  $eat 

Hall,  coot,  gallmule   Oct.  1-Dec.  1. 

No  open  tauon.'  Does,  fawns,  elk,  antílope,  sheep,  quail  (except  as  above),  part- 
ridge,  prairie  chicleen,  pheasants  (Chínese,  English,  MongoUan),  robín,  shore 
birds  (except  snlpe).  swan. 
Vermonti 1 

Deer   Nov.  15-D«c.  6. 

liare,  rabblt   Bept.  15-Mar.  1. 

Gray  sqnirrel,  quail,  ruffed  grouse  (partrldge)   8ept.  15- Dea  1. 

Woodcock   Oct.  1-Dec.  1. 

Black-breasted  and  golden  plovor,  English  snlpe,  yellowlegs,  coot,  galtinule   Sept.  1-Dec  1. 

Duck  (except  wood  duck),  goose,  brant   Sept.  16- Dea  16. 

No  open  ttasorv  Elk  (1923);  moose,  caribou,  fawns,  pheasants,  European  par- 
trldge, dove,  upland  plover,  rail,  wood  duck,  swan. 
Virginia:* 

Deer  (except  ln  Brunswick  and  Oreenesville  Oounties,  Oct.  1-Feb.  1;  Surry  and 

Prlnce  Oeorge,  Oct.  1-Jan.  1)   Sept.  1-Dec.  I. 

Rabblt   Nov.  1-Feb.  1.» 

Squirrel  - 

Brunswick  and  Oreenesville  Oounties   Nov.  1-Feb.  l.« 

Isle  oí  Wight  and  Southampton  Oounties  (gray  or  fox)   Sept.  1-Jan.  15. 

WarrenOounty   Nov.  15-Jan.  1. 

Opossum  ln  Halifax  Oounty   Oct.  15-Feb.  I. 

Quail  or  partrldge,  pheasant  or  grouse,  wild  turkey  (see  exceptlon)   Nov.  1-Feb.  1. 

Etception:  West  of  the  Blue  Rldge  Nov.  1-Jan.  1. 

Dove  ln  Brunswick  and  Oreenesville  Oounties   Aug.  15-Jan.  15. 

Woodcock,  summer  or  wood  duck   Nov.  1-Jan.  1. 

Black-breasted  and  golden  plover,  Jacksnipe  or  Wilson  snlpe,  yellowlegs   Sept.  1-Dee.  16. 

Rail,  coot,  mud  hen,  galllnule   Sept.  1-Dec.  1. 

Reedbird   8ept.  1-Nov.  1. 

Wlnter  waterfowl »  (except  ln  Brunswick  and  Greenesville Oounties,  Nov.  1-Jan.  1).  Nov.  1-Feb.  1. 
No  open  season:  Curlew,  willet. robín,  snlpe,  and  smallershore  birds,  swan,  1918. 
Washington: 

Deer,  goat  (except  east  oí  Cascades,  Oct.  1-Nov.  15)   Sept.  15.  -Nov.l. 

Caribou  (except  west  oí  Cascades,  no  open  season)   Oct.  1-Nov.  15. 

Ruffed  grouse,  blue  grouse,  ptannigan,  quail,  west  oí  Cascades  Sept.  15-Nov.  L 

Eastof  Cascades:  Ruffed  grouse,  blue  grouse  (except  in  Yakima  Oounty,  no  open 
season, andin Asotln,Columhia,Oarfleld,and WallaWallaCountles Aug.l5-Oct. 2).  8ept.  1-Nov.  16. 

Quail  east  oí  Cascades  (except  bobwhite  in  Spokane  Oounty,  Oct.  1-Nov.  lfl)  Oct.  1-OcU  11. 

Prairie  oh ick en   Sept.  15-Nov.  2. 

Sage  hens  (except  in  Kittitas  Oounty,  Oct.  1-Oct.  11)   Oct.  15-Nov.  2. 

Sharp-tafled  grouse  (see  exceptlons)   No  open  season. 

Execptkms:  In  A  dama,  Asotin,  Oolumbia,  Ferry,  Oarfiold, 
Lincoln,  Okanogan,  Walla  Walla,  and  Wbltman  Oounties. .  Sept.  15-Nov.  2. 

In  Dotiplas  Oounty   Sept.  1-Nov.  2. 

In  Kittitas  Oounty   Oct.  1-Oct.  11. 

English,  Mongolian,  and  Reeves  pheasants  (see  exooptions)   Oct.  1-Oct.  15. 

Exctptions:  In  Masón  and  Thurston  Oounties  and  east  oí  Cas- 
cados   No  open  season. 

Chínese  pheasant  (see  exceptlons)  Sept.  15-Nov.  1. 

Eiception*:  East  oí  Cascades  (except  in  Dentón,  Spokane,  and 
Yakima  Oounties,  Oct.  1-Oct.  16;  Kittitas  Couuty,  Oct.  1- 
Oct.  11)   No  open  season. 

nungariun  partridge  in  Kittitas  County   Oct.  1-Oct.  11. 

Spokane  County   Oct.  1-Nov.  10. 


>  Vermonl:  The  governor  is  authorixed  to  snspend  open  seasons  ln  timo  of  drought  and  flx  another 
season  for  deer  ln  such  event. 

*  Virginia:  Boards  of  suj>ervisors  may  shorten  the  open  seasons  In  thclr  counties  and  make  other 
tlons  not  ropupnant  to  law,  "and  may  includo  ln  such  protection  other  pumo  not  speciflcally  mentioned 
in  thLs  section."  ((  ode  19Q4,  sec.  3070a,  as  amended  ln  1906.)  These  changes  are  not  lncluded  ln  this 
table. 

1  Residen ts  of  the  State  may  kill  rabbits  on  their  own  lands  at  any  time. 

*  Residents  of  the  State  may  kill  squlrrels  on  their  own  lands  at  any  time. 

»  Wild  fowl  may  not  be  hunted  on  Wednesdays,  Saturdays,  and  Sundays  on  Back  Bay,  Princesa  A  une 
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Opta  tu  uso  ru  /or  ganu- — continuad. 

Wasliin&ton — Continuad.  Upen  season*. 

Black-brrasted  and  golden  plover,  WD  son  or  jacksnipe,  yellowlegs   Oct.  1-Dee.  16. 

Rail,  coot,  gallínula,  duck,  goose,  brant   Oct.  I-Jan.  16.» 

Sooptnteaaon:  Moosc.  elk  (1925);  íawns,  TT'A"ritalrt  Kbcep,  squlrrels  (gray,  1 
fox),  wfld  turkey,  dove,  and  lntroduoed  blrds(  exeept  as  above). 
West  Virginia: 

Peer  (wfth  horas  more  than  4  inchos  long— no  open  season  íor  othe 

grouse  (pheasant),  wüd  turkey   Oct.  15-Dec.  1. 

Rabbit  (exeept  on  ovu  land)   Oct.  15-Jan.  1. 

Squirrel  (black,  gray,  red,  fox)   Sept.  15-Dec.  1. 

(^uafl  (Virginia  partridge)     Nov.  1-Dec.  1. 

Dlack-breasted  and  golden  plover   Sept.  1-Dee.  16. 

Jacksnipe  or  Wilson  snipe,  yellouiegs   Oct.  15-Dec.  1*. 

Woodoock   Oct.  1-Dec.  1. 

Rail  (ortolan),  coot,  gallinule   Sept.  1-Dec.  1. 

Duck  (exoept  wood  duck),  goose,  brant   Oct.  i-Jan.  16. 

No  open  seiuon.-  Elk  (1923);  importad  pheaaanta,  capercaiteie,  u>d  otbor  iniro- 
dnoad  loreign  game  birds,  dove,  wood  duck. 
Wbconalnt 

Deer  (male)  in  Pieroe,  Dunn,  Kau  Claire,  Trempeleau,  Jackson,  Juneau,  Sauk,  Mara- 
thón, Langlade,  Ooonto,  Door.and  allcounticsnorth(exceptPolk)   Nov.  11-Dec.l. 

No  open  tentón:  Deer  in  reat  oí  State. 
Rabbit,mEauClaire,Pkiw,PortAge,ttidüaod,Waupaca,and W atiabara  Counties.  Sept.  10-Feb.  1. 
In  Dañe,  Dunn,  Oreen,  Oreen  Lake,  Janean,  La  Crosse,  Outagamie,  Marinette, 

Rock,  Sheboygan,  Trempeleau,  Walworth,  and  Wood  Counties   Oct.  10-Feb.  1. 

Di  Dodge,  JeíTerson,  Manitowoc,  Oaaukee,  Washington,  and  Waukesha  Counties .  Nov.  I-Jan.  1. 

Squirrel  (gray,  Ibx,  biack-aee  exeeption?)   oct.  10-Feb.  1. 

Exeeption*:  Eau  Clairc,  Portagc,  Rlchland,  Vernon,  Wau- 

paco,  and  WausharaCountics   s»-j.i.  lo-Kcb.  1. 

In  Dodge  and  JefTeraoa  Countk*   Nov.  l-Jan.  1. 

In  Kenosha,  Osaukeo,  Picrce,  Raciue,  Washington,  and 

Waukesha  Counties     No  open  aeason. 

Partri'igc   Sept.  7-Nov.  1. 

Prairie  chicken,  grouse:  In  Adams,  Ashland,  Barron,  Bayflcld,  Brown,  Burnett, 
Buffalo, Clark,  Columbia,  Crawíord,  Dodge,  Douglas,  Dunn,  Kan  finiré,  Florenoe, 
Fond  du  Lac,  Grant,  Orean,  Oreen  Lake,  loara,  Jackson,  Juneau,  Kewaune?, 
LaíayeUe,  Marathón,  Marinette,  Marquette,  Monroc,  Ooonto,  Outagamie,  Pepln, 
Pieroe,  Polk,  Portage,  Rlchland,  Rock,  Ru&k,  SU  Croix,  Sawyer,  Shawano,  Wasb- 

burn,  Waupaca,  Waushara,  and  Woo<l  Counties   Sept.  7-Oet.  i. 

In  Waukesha  County   Sept.  7-Sept.  16. 

In  Chippewa  and  Vernon  Counties   Sept.  7-Dec.  1. 

Di  rest  oí  State   Sept.  7, 191». 

Plover,  snipe,  coot  or  mud  hen,  rail,  rico  non,  duck,  goose,  bmnt   Sept.  7-Dec.  1. 

No  enea  seeuon:  Elk,  moose,  quail,  pheasants  (Chine»,  Engllah,  MongoLan), 
Hangar  ion  partridge,  woodcock,  dove,  wood  duck,  swan. 
Wyoming:* 

Deer  (ase  exeeption)   Oct.  1-Nov.  irt. 

Exeeption:  In  Campboll,  Crook,  Johnson,  Niobrara,  Shcrldan, 

and  Weston  Counties   Oct.  15-Nov.  1. 

Elk  In  Lincoln,  Park,  and  Fremont  Counties  (exeept  Bridgor  National  Forest  and 

north  of  Dlg  Wlnd  River  and  south  oí  Swectwater)  Sopt.  1-Nov.  16. 

Grouse  (otber  than  sage  grouso)  Sept.  1-Nov.  16. 

Sago  grouse  Aug.  l-8ept.  2. 

Black-breastcd  and  golden  plover,  Wihsan  or  Jacksnipe,  yellowlegs,  duck,  gooao  (seo 

exeeption)  Sept.  15-Dec.  16. 

Exeeption:  Duck,  gooao,  in  Carbón  County  8epU  1-Deo.  16. 

1  Washington.-  No  open  aeason  on  waterfowl  upon  Columbia  or  Snake  Rivera  or  within  J  mile  oí  their 
áhores  in  counties  of  B  en  ton,  Columbia,  Douglas,  Franklin,  Oarfleld,  Grant,  Kitütaa,  Klkkitat,  Walla 
Walla,  Whitman,  and  Yaklma. 

J  Wyoming:  Huntlng  permitted  in  Lincoln  County  on  Fall  RIver  rim  or  crest  in  cattte  distrlcta  1, 
3,  and  5  in  Wyoming  National  Forest,  Oct.  6-Nov.  30. 
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Open  seasons  for  game — Continued. 
Wyoinlng— Continued.  Open  tensón». 

Rall,gallinule   8ept.  1-Dec.  1. 

Coot,  mud  hen  (seo  oxoeption)   Sept.  15-Dec.  1. 

Rxcrption:  In  Carbón  County   Sept.  1-Dec.  1. 

No  open  season:  Elk  (exoept  as  abo  ve);  moose,1  antelope,  quail,  Mongolian  pheas- 
ant  (1919);  dove,  swan. 
Alberto: » 

Deer  (male),  bull  moose,  carlbou   Ñor.  1-Dec.  15. 

Shoop  (male),  goat   Sept.  1-Oct.  15. 

Partridge,  IT  untarían  partridge,  grouse,  prairie  chicken,  ptarmlgan,  pheasant  (ex- 
oept English,  no  open  season)   Oct.  1-Dec.  1. 

Plover,  curlew,  sandpiper,  snipe,  shoro  birds,  coot,  rail,  crane,  duck,*  swan  ,  8opt.  1-Jan.  1. 

No  open  sea  non:  Elk,  wapiti,  buÉtalo,  females  oí  deer,  mocee,  sheep,  and  young 
of  all  big  game:  antelopo  (1917). 
Brltlsh  Columbla:  * 

Deer,«  goat,  male  caribou   Sept.  1-Dec.  16. 

Bullmoose (In  Atlln, Carlboo, Columbia, and  Skeena Electoral  Districts  only)  Sept.  1-Dec.  16. 

Male  sheep  (exeept  in  Okanogan,  8imilkameen,  and  Yale  Electoral  Districts,  no 

open  season)   Sept.  1-Nov.  16. 

Ruffed  grouse  (certaln  districts),  blue  grouse,  Franklin  grouse,  ptarmlgan  8ept.  15-Dec.  1. 

Prairio  chicken  (certain  districts)   Sept.  15-Oct.  16. 

Quail  and  male  pheasants  (certain  districts)   Oct.  1-Dec.  16. 

Rail,  coot,  plover, snipe, curlew,  sandpiper, crane,  duck  (seeexception)   Sept.  1-Feb.  i. 

Ezceptíonr  In  Alberni,  Comox,Cowichan,  Esquimalt,  Islands, 

Nanaimo,  Newcastle,  and  Saanich  Electoral  Districts  Sept.  15-Feb.  16. 

Ooose  (see  exceptioni   Sept.  1-Apr.  1. 

Exc/ptkm:  In  ChilUwack,  Delta,  and  Rlchraond  Districts  Sept.  1-Mar.  1. 

No  open  season:  Búllalo,  elk,  young  of  deer  and  goat,  and  females  and  young  of 
mooae,  caribou,  and  sheep. 
Manttoba:* 

Deer,  elk  or  wapiti,  mocee,  caribou  or  reindeer,  antelopo  or  cabrl  (males)  Dea  1-Dec.  15. 

Partridge,  prairie  chicken,  grouse,  ptarmlgan   Oct.  1-Oct.  M. 

Woodcock,  plover,  sandpiper,  snipe,  duck   Sept.  15-Dec.  1. 

No  open  season:  Bison  or  buflalo,  females  and  young  of  big  game,  dove;  quail, 
pheasant,  curlew  (1920). 
New  Brunswlckt 

Deer,  moose,  caribou  (cow  and  calf  •  moose  and  caribou,  no  open  season)   Sept.  15-Dec.  1. 

Parir idge,  woodcock,  snipe   Sept.  15-Dec.  1. 

Teal,  wood  duck,  dusky  or  black  duck  (exeept  residen  ts  may  kill  black  ducks  in 

Orand  Manan  Parish,  Oct.  1-Mar.  1),  goose,  brant   Sept.  1-Dec.  2. 

Shore  or  other  birds  on  beoches,  islands,  or  lagoons  bordering  tidal  waters  of  Nor- 

thumberland  Strnit,  Oulf  of  St.  Lawrence,  and  Bay  of  Chaleur   Aug.  lS-Jan.  1. 

No  open  season:  Pheasant. 
Nevrfoundland: * 

Caribou  (exeept  in  a  special  región  near  Orand  Lake,  no  open  season)   Oct.  21-Feb.  1  • 

Haré,  rabbit   Sept.  30- Jan.  1. 

Ptarmlgan,  willow  grouse  or  partridge,  plover,  curlew,  snipe.  or  "other  wild  or 
migratory  birds  (exeept  wild  geese)"   Sept.  20-Jan.  1. 

JVo  open  season:  Elk,  moose;  capercailzie,  black  game  (1917). 

i  Wynming:  During  tho  season  of  1915  fifty  (50)  bull  moose  may  bo  kilted  under  special  $100  license; 
hunter  to  1»  accompaniod  by  deputy  warden. 

> Alberto:  North  of  latitude  55°  any  game  animal  or  bird,  exeept  elk  and  buflalo,  may  bo  killed  at  any 
timo  if  neoded  for  food. 

1  Exoept  wbite-wingod  scoters,  north  of  township  50,  which  may  bo  taire n  at  any  timo. 

•  Britith  Columbio:  For  local  exceptions,  see  regulations  of  lieutenant  governor  in  council.  No  open  sea- 
son  on  deer  in  Queon  Charlotte  Islands  or  on  white-talled  deer  in  Okanogan  and  Slmilkameen  Electoral 
Districts. 

6  Afanitoba:  Seasons  apply  south  of  latitude  53*;  north,  unía wful  to  kill  any  game  birds  (exeept  ducks 
;md  geese)  or  any  big  game  animáis,  exeept  for  food  for  personal  use. 

«New  Brunswick:  Under  three  years  of  age  and  wtth  horas  having  less  than  three  tinos  4  biches  ta 
length. 

T  Newfoundland:  Poor  settlers  may  kill  any  birds  exeept  capercailzie  and  black  game  at  any  time  for 
im mediato  consumption  by  themselvos  or  their : 

•  Additional  open  season  Aug.  1-Oct.  1. 
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Oyen  seasoiu  J'or  ganu — Coutinued. 

Mooae,  bulla  (except  on  Cape  Bretón  Island,  1918)   Sept.  W-Nov.  30. 

Caribou,  bulla,  fn  Invernoss  and  Victoria  Countiea  only   Sept.  16-Oct.  K>. 

Hare,rabbit   Oct.  1- Mar.  1. 

Quail,  plover,  curlevr,  sandpiper,  tattler,  shore  bird,  rail,  ooot,  teal,  swan   Aug.  15-Jan.  1. 

Ruíled  grouae  or  birch  partridge   Oct.  1-Nov.  1. 

Woodcock,  Wllsonsnlpe   Sept.  1-Jan.  1. 

Duck,  ge*se,  brant   Sept.  15-Mar.  1. 

No  open  setuoiw  Carfboa  (except  as  abare),  deer,  cow  moose  (1918);  Censida 
grouae  (spruoe  partridge),  pheaaant,  wood  duck. 
Ontario*1 

Deer  (except  in  Dufferta,  Grey,  Simcoe,  and  Welllngton  Counties,  to  Nov.  1,  1917; 

ta  Bruce  County,  Nov.  1, 1916)   Nov.  1-Nov.  16.» 

Moose,  caribou  (bulla  only)  (cows,  and  calves  under  1  yeax  oí  age,  no  open  season). .  Oct.  16-Nov.  16.» 

Haré  *   Oct.  1-Deo.  16. 

Squirrel  (black  or  gray)  (see  exceptlon.*)   Nov.  15-Dec.  2. 

Eiceplion*:  Haldimand  and  Halton  Countiea.   Oct.  14, 1917. 

Wfld  turkey       Nov.  15-Dec.  2. 

Partridge,  grouae  (except  in  Haldimand  and  llalton  Countiea,  1917),  pralrie  fowl.  Oct.  15-Nov.  16. 

Capercaibie   Sept.  15-Dec.  16. 

Woodcock   Oct.  1-Nov.  16. 

Swan,  goose   Sept.  15-Apr.  16. 

Plover,  anipe,  rafl,  other  8hore  birds,  duck  and  other  watcrfowl   Sept.  1-Dec.  16.» 

No  open  season:  Fawns,  elk  or  wnpitl,  dore;  quafl,  Hungarlan  partridge,  pheas- 
anta  (1»16).« 
Prince  Edward  laland: 

nare,  rabbft   Nov.  1-Feb.  1. 

Partridge  (altérnate  yeara,  1915, 1917,  etc.)   Oct.  15-Nov.  15. 

Plover,  curlew   Aug.  1-Jan.  1. 

Snipe,  woodcock  .-   Sept.  1-Jan.  1. 

Yellowlegs,  ahora  and  other  birds  along  beaches  or  tidal  marshea,  duck   Aug.  20-Jan.  1. 

Goose   Sept.  15- May  10. 

Brant  \pr.  20- Jan.  1. 

Quebec: 
Zone  i.1 

Peer,  bull  mocee  (aee  nxceptiou)   Sept.  1-Jan.  1. 

Ezerption:  In  Labeile,  Ottawa,  Pontiac,  and  Temiscaming 

Oountfce   Oct.  1-Dec.  1. 

Caribou   Sept.  1-Feb.  1. 

Haré   Oct.  I5-Feb.  1. 

Bear   Aug.  20-July  1. 

Birch  or  s»  unp  jvirtridge   Sept.  1-Dec.  15. 

White  partridge  or  ptarmigan   Nov.  1-Feb.  1. 

Woodcock,  plover,  curlew ,  tattler, 8andplper, snipe   Sept.  1-Feb.  1. 

Wklgeon,  teal,  dock  (except  sheldrake),  gull,  loon.   Sept.  I-Mar.  1.» 

No  open  scaton;  Cow  moose  and  young  deer,  moose  and  caribou. 
Zone  i.  Seasons  «ame  as  ta  Zone  1 ,  except  as  folio  ws: 

Caribou   Sept.  I-Mar.  1. 

Haré   Oct.  15-Mar.  1. 

Birch  orawamp  partridge   Sept.  15-Feb.  1. 

White  portrWpe  or  ptarmigan   Nov.  15-Mar.  1. 


l  Ontario:  Lleutenant  governor  ta  council  may  alter  cióse  seasons  tn  reglón  north  and  west  of  French 
Rfvec,  Lake  Ntplsstag,  and  Mattawa  Rtver  and  ta  the  vicinity  of  Rondeau  rark,  and  closo  for  a  deflnlte 
period  seasons  for  any  parné  animal  or  nnnmiprntory  game  bird  whose  numbers  have  diminished. 

»  Persona  who  put  deer  on  thelr  own  lands,  and  theír  licensees,  may  hunt  such  deer,  Oct.  1-Nov.  16. 

•  South  of  the  Canadian  Pacific  R.  R.,  berveon  Mal  tawa  and  the  Manltoba  boundary,  Nov.  1-16. 

*  Cottonrafl  rabbfts  (wood  bares)  may  be  kilted  durtag  cióse  season  when  damaging  trees  or  shroba,  and 
from  Dec.  15-Jan.  1,  otherwise  th¡\n  by  shooting. 

•  Shore  birds  and  waterfowl  south  of  the  Canadian  Pacific,  between  Montreal  and  Toronto,  and  the 
Querph  and  Ooderlch  Raftways,  Sept.  15- Dec.  16. 

*  Under  act  for  protection  of  insectivorous  birds,  Rev.  Sts.,  1907,  ch.  299,  sec.  3. 

1  Qiuboc:  Zone  No.  1  compriseis  the  whole  Provine*»,  except  that  part  of  the  counties  of  Chlcoutlmi  and 
I  north  of  the  Rfver  Saguenay.  Zone  No.  2  comprisea  the  exeoptod  part  of  said  ( 
I  Oaspé County  may  take  these  bird»  for  food  Au?.  1-June  1 . 
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Open  seasoris  for  game — Coutinued. 
! «  Open  sraxfms. 

Deer,  elk  or  wapiti,  moose,  caribou  (molos  only)   Nov.  15-Dec.  1.» 

Partridge,  prairie  chicken,  grouse,  ptarmigan   Sept.  15-Nov.  16 

Fiover,  curlew,  sandpiper,  snipe,  shore  birds,  coot,  rail,  duck,  goose,  swan,  crnne 

(except  whooping  crane)   8ept.  15-Jan.  1. 

No  open  tensón:  Antelope,  búllalo,  and  femnles  and  young  of  other  blg  game, 
Englisb  phaisant,  whooping  crane. 
Northwest  Terrttorles:* 

Deer,  elk  or  wapiti,  moose,  caribou,  goat,  sheep   Dec.  1-Apr.  l.« 

Musk  ox   Oct.  15-Mar.  20. 

Partridge,  prairie  chicken,  grouse,  pheasant   Sept.  I-Tan.  1. 

Duck,  gooee,swan   Bept.  1-Jan.  15. 

Tukon:  • 

Deer,  elk  or  wapiti,  moose,  caribou,  sheep,  goat,  musk  ox  (males  only)  Sept.  I-Mar.  1. 

Partridge,  prairie  chicken,  grouse,  ptarmigan,  pheasant   Sept.  1-Mar.  15. 

Sandpiper,  snipe,  crane,  duck,  goose,  swan   Aug.  10-June  1 . 

No  open  teaton:  Bison  or  búbalo  and  témales  of  other  blg  game. 


SH1PMENT  OF  GAME. 

Shipment  is  the  most  important  feature  of  the  traffic  in  game.  If 
permitted  without  limitation  it  is  a  grcat  factor  in  game  destruction. 
A  realization  of  this  f  act  has  induccd  many  of  the  States  to  prohibit 
export  of  all  or  certain  kinds  of  game,  and  in  a  few  instances  all 
transportation  even  within  the  State.  The  subject  may  be  conven- 
iently  considered  under  tho  following  subheads:  "  Federal  laws"  and 
"  State  laws  prohibiting  export." 

FEDERAL  LAWS. 

Federal  laws  affecting  the  shipment  of  game  comprise  the  statutes 
regulating  interstate  commerce  in  game  and  the  importation  of  birds 
from  foreign  coun  tries,  and  those  pro  vi  di  ng  for  the  protection  of 
birds  and  game  on  territory  under  immediate  Federal  jurisdiction. 

They  comprise:  (1)  Sections  241  to  244  of  the  Criminal  Code  (35 
Stat.,  1137),  regulating  the  importation  and  interstate  shipment  of 
game;9  (2)  the  tariff  act,  imposing  duties  on  game  and  skins  and 
prohibiting  tho  entry  of  feathers  imported  from  foreign  coun  tries; 
(3)  the  act  regulating  the  introduction  of  eggs  of  game  birds;  (4) 
the  game  law  of  Alaska;  and  (5)  provisions  for  protecting  birds  in 
national  parks,7  national  forests,  and  other  Government  reservations. 
The  full  tcxt  of  the  Alaskan  gamo  law  of  1908,  with  the  regula- 

i  Saskatchewan:  Lieutenant  govcrnor  in  council  may  extend  closeseasons  o  ver  current  year,  within  limita, 
on  petition  oí  bíx  game  guardians. 
1  Applies  north  of  lino  between  townships  34  and  35;  south  of  said  line,  no  open  season. 

•  Northwest  Territorie»;  Indiana,  lnhabltants,  tra velera, exploren, and  surveyora  in  need  of  food.exempt. 
Governor  in  council  may  alter  soasons. 

«  Also  July  15-Oct.  1. 

•  Yukon:  Indians,  explorara,  surveyora,  prospectora,  minera,  and  tra  velera  in  need  of  food  are  exempt. 
Commissioner  in  council  may  alter  seosons. 

•  Federal  lawv  Tbese  sectiona  are  sections  2, 3,  and  4  of  the  Lace  y  Act  as  amended. 

T  Tho  law  governing  the  Yellowstono  Park  prohibits  any  peraon,  or  any  stage,  expresa,  or  railway  enta- 
pan y  from  receiving  for  transportation  animáis,  birds,  or  flsh  taken  in  the  park,  under  a  penalty  not  exceed- 
üig  $300.  (28  Stat.,  ch.  72,  sec.  4.) 
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tions  now  in  forcé,  is  published  in  circulara  of  the  Biological  Survcy. 
Sections  241,  242,  243,  and  244  of  the  Criminal  Code  of  the  United 
States  are  as  follows: 

Skc.  241.  The  importation  mto  the  United  States,  or  any  Territory  or  District 
thereof,  oí  the  mongoose,  the  so-cal  led  "flying  foxes"  or  fruit  bata,  the  Engliah  upar- 
ron-,  the  etarling,  and  such  other  birds  and  anímala  as  tho  Secretary  of  Agriculture 
may  from  time  to  time  declare  to  be  injurious  to  the  interesta  of  agriculture  or  horti- 
cultura, is  hereby  prohibited;  and  all  such  birds  and  animáis  shall,  upon  arrival  at 
any  port  of  the  TTnited  States,  be  destroyed  or  returned  at  the  expense  of  the  owner. 
No  pereon  ahall  import  into  the  United  States  or  into  any  Territory  or  District  thereof 
any  foreign  wild  animal  or  bird,  exccpt  under  Bpecial  permit  from  the  Secretary  of 
Agriculture:  Prorided,  That  nothtng  in  thia  section  shall  restrict  the  importation  of 
natural-history  specimens  for  museums  or  scientific  collections,  or  of  certain  cage 
birds,  such  as  domesticatcd  cañarles,  parróte,  or  such  other  birdH  as  the  Secretary  of 
Agriculture  may  desígnate.  The  Secretary  of  the  Treasury  is  hereby  authorized  to 
make  regulations  for  carrying  into  effect  the  provisions  of  this  section. 

Seo.  242.  It  «hall  be  unlawful  for  any  pereon  to  deliver  to  any  common  carrier  for 
transportation,  or  for  any  common  carrier  to  transport  from  any  State,  Territory,  or 
District  of  the  TTnited  States,  to  any  other  State,  Territory,  or  District  thereof,  any 
foreign  animáis  or  birds,  the  importation  of  which  is  prohibited,  or  the  dead  bodleH  or 
partí»  thereof  of  any  wild  animáis  or  birds,  where  such  animáis  or  birds  have  been 
killed  or  shipped  in  violation  of  the  laws  of  the  State,  Territory,  or  District  in  which 
the  same  were  killed,  or  from  which  they  were  shipped:  Provided,  That  nothiug 
herein  shall  prevent  the  tranaportation  of  any  dead  birds  or  animáis  killed  during  the 
eeaaoii  when  the  same  may  be  lawfully  captured,  and  the  export  of  which  is  not  pro- 
hibited by  law  in  the  State,  Territory,  or  District  in  which  the  samo  are  captured  or 
killed:  Provided furthcr ,  That  nothiug  herein  shall  prevent  the  importation,  trauspor- 
tation,  or  sale  of  birds  or  bird  plumage  manufactured  from  the  feathers  of  barnyard 
fowla. 

Sec.  243.  All  packages  containing  the  dead  bodies,  or  the  plumage,  or  parts  thereof, 
of  game  animáis,  or  ganie  or  other  wild  birds,  when  shipped  in  iliterata  te  or  foreign 
commerce,  shall  be  plainly  and  clearly  marked,  so  that  the  ñame  and  addross  of  the 
shipper,  and  the  nature  of  the  contents,  may  be  readily  ascertained  on  an  inspection 
of  the  outside  of  such  package. 

Sec.  244.  For  each  evasión  or  violation  of  any  provisión  of  the  three  Bections  last 
preceding,  the  shipper  shall  be  fined  not  more  thau  two  hundred  dollars;  the  contágnee 
knowingly  receiving  such  articles  so  «hipped  and  transported  in  violation  of  said 
sections  shall  be  fined  not  moro  than  two  hundred  dollars;  and  the  carrier  knowingly 
carrying  or  transporting  the  same  in  violation  of  said  sections  shall  be  fined  not  more 
than  two  hundred  dollars. 

STATE  LAWS  PROHIBITING  EXPORT. 

Sinoe  the  constitutionality  of  the  Connecticut  statute  prohibiting 
oxport  of  certain  game  was  established  by  the  supremo  court  in  1896,1 
nonexport  laws  have  been  generally  adopted,  and  at  the  presen t  time 
every  State  prohibits  the  export  of  all  or  certain  kinds  of  game.  In 
most  States  sportsmen  are  allowed  to  carry  a  limited  quantity  of  game 
out  of  the  State  undor  special  restrictions,  and  oxcoptions  to  the  laws 
prohibiting  export  are  also  made  in  the  case  of  birds  and  animáis 
in  tended  for  propagation  or  reared  inlicensed  preserves  (seo  pp.  49-51). 

'  Oeer  t>.  Conn.,  101  U.  S.,  519. 
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Restrictions  on  shipment  from  the  State  have  now  become  so 
stringent  that  all  tho  States  west  of  the  Mississippi  River  prohibit 
export  of  all  gamo  protected  by  local  laws.  Eastof  the  Mississippi, 
laws  prohibiting  the  export  of  all  game,  or,  Lo  some  cases,  all  but 
one  or  two  unimportant  species,  aro  in  forcé  in  all  the  States  except 
Kentucky  and  a  small  group  along  the  coast  from  Massachusetts  to 
North  Carolina. 

Special  attention  is  callod  to  the  following  table,  which  contains  a 
list  of  the  game  prohibí ted  from  export  by  each  State: 

EXPORT  OF  GAME  PHOHTBTTED. 

Alabamas  All  protected  game. 

Exceptions:  Nonresident  llcensee  may  take  with  bim  or  have  carried  to  hlm,  openly,  game  law  fully 
killed  by  him.  State  game  and  ftsh  commissioner  may  fssue  fl  permit  to  any  person  to  capture 
or  export  not  moro  than  19  pafrs  of  any  one  species  of  game  or  birds  íor  scientifio  or  propagatmg  pur» 
poses. 

Alasita:  Deer,  mooae,  caríbou,  sheep,  goat,  bear,  or  hides  of  these  animáis;  wüd  bfrds,  except  eagles,  or 

any  parts  theroof. 

Exceptions:  Spociraens  may  be  exparted  under  restrictions  imposed  by  the  Secretary  of  Agrieidture 
and  trophles  of  big  game  under  licenses  issued  by  the  governor., 
Arlxona:  All  protected  game. 

Exceptions:  Deer  or  wlld  turkey  may  be  exported  under  a  $2  permit.   Gamo  may  be  exported  under 
permit  of  warden  for  sclentific  or  propaga  t  ion  purposes. 
Arkansas:  All  protected  game  (except  rabbits,  which  must  be  shlpped  opentoview). 
California}  All  protected  game. 
Colorado:  All  protected  game. 

Exceptions:  Oame  may  be  exparted  under  permit  from  game  commissioner  if  permit  be  att&ched 
and  packago  plainly  morked  so  as  to  show  natura  of  contenta.  The  following  feea  are  charged  for  export 
permits:  Elk,  510;  deer,  fl;  sheep,  fió;  bird,  25  cents— in  each  case  the  odible  portion  alone. 
Connectleut:  Quaü,  ruffed  grouse,  woodcock. 

Exception:  Nonresident  llcensee,  under  permit,  may  take  out  in  his  immediate  possossion  game  law- 
fully  killed,  when  duly  tagged,  if  not  íor  sale. 
Delaware:  Rabbit,  quaü,  partridge,  woodcock.   Squirrel,  dove,  raíl,  reedbird,  goose,  brant,  Ior  sale. 

Exception:  Holder  of  1  ícense  may  export  10  rabbits,  10  squirrels,  50  reedbirds,  50  rail,  and  20  birds 
or  fowl  of  any  other  species  a  weok,  lawfully  killed  by  himself,  under  affidavit  that  the  game  is  not 
for  sale. 
Florida:  All  protected  game. 

Exception:  Nonresident  llcensee  may  carry  out  game  as  personal  baggago. 
Georgia:  All  protected  game  from  county  or  State. 

Exception:  Llcensee  may  take  out  in  personal  possession  game  lawfully  killed. 
Idaho:  All  protected  game. 

Exceptions:  Any  hunter  may  export,  under  hunting  1  ice  use,  big  game  lawfully  taken,  under  a  5<V<*nt 
permit  obtainod  from  gamo  warden  or  a  deputy  game  warden  on  a  sworn  statement  to  Issuing  ofilcer 
that  game  was  not  procured  contrary  to  law.  Mounted  heads  and  stufled  birds  legally  secured  may 
be  exported. 

Üllnobt:  All  protected  game  (except  rabbits  taken  in  8tate). 

Exceptions:  Nonresident  llcensee  may  take  from  State  50  birds  killed  by  himself,  If  carried  openly 
íor  inspection.  Holder  of  certifícate  may  ship  birds  and  gam e  at  any  time  for  seientifle  or  propagación 

purposes. 

Indiana:  Deer,  quaü,  grouse,  prairie  chicken,  pheasant,  wüd  turkey,  woodcock,  duck,  goose,  brant,  and 
other  water  fowl. 

Exception:  Nonresident  may  take  from  State  15  birds  killed  by  himself  (or  46  if  he  has  hunted  for 
3  or  mote  days  cousecutively)  if  carried  openly  for  inspection  together  with  license. 
Iowa:  AU  protected  game. 

Exception:  Nonresident  may  take  from  State  not  more  than  25  game  birds  or  animáis,  if  carried 
openly  for  inspection,  and  if  hunting  license  be  ahown  on  request. 
Kansas:  All  protected  game. 

Kentucky:  Quail,  partridge,  grouse,  pheasant,  wild  turkey  killed  in  the  State. 

» Alatka.  Seo  p.  57  and  also circular»  of  the  Biológica!  Survey,  U.  S.  Department  of  Agricultura. 
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Export  of  game  prohibilcd—  Continued. 

LoutsL&nax  AI1  protected  gazne. 

Bxeepttons:  A  nonresident  licensee  may  carry  with  him  oat  oí  the  8  ta  te,  under  his  license,  one 
day's  bag  lfmit  of  game,  if  not  íor  sale.  O  ame  for  propagaüon,  bead,  hide,  feet  of  quadnipeda,  and 
the  plumage  or  skiiw  of  birds  legally  taken  when  properly  marked.  Beara  may  be  exported  under 
pennit. 
Main*:  All  protected  game. 

Excrptkm*:  A  resident  of  U>e  State  may  export  1  deer  a  seaaon  if  open  to  vlew,  tagged  to  show 
ñame  and  address  of  owner  and  aceompanied  by  him,  and  under  shlpping  1  lóense  5  partridges,  10 
woodcock,  and  10  dueles  (fee  $5),  lawfully  killed  by  himself.  A  nonresident  may  export  under  hunU 
ing  license  tags  2  deer  lawfully  killed  by  himself  and  may  take  home  S  partridges,  10  dueks,  and  10 
woodcock;  he  may  abo  shlp  out  one  pair  of  game  birds  a  month  under  a  speelal  50-eent  license.  Live 
game  may  be  exported  for  breeding,  seientifle,  or  advertfaing  purposes,  under  permit  of  the  commis- 
sianers  of  inland  fisheries  and  game. 
Maryiand —  County  provisión»,  as  foliotes: 
Allegany— Dwr,  squirrel,  rabbit,  partridge  or  quail,  pheasant,  Kngllsh  pheasant,  t.irkey,  dove,  wood- 

eock  frotn  eounty  (for  sale). 
Anne  Arundel— All  protected  game,  vii:  Squirrel.  rabbit,  quail,  partridge,  pheasant,  woodcock,  snipe, 

plover,  duck,  goose,  brant  from  eounty. 
B&ltimore — Rabbit,  squirrel,  quail,  par tridge,  pheasant,  dove,  woodcock  from  eounty. 
Oalvert — Rabbit,  partridge,  woodcock  from  eounty  (for  pnle,  harier,  oí  trode). 
Carroll— Squirrel,  quail,  pheasant,  dove,  woodcock. 

Exception:  Twelve  squirrels,  10  quail,  3  pheasants,  12  doves,  <>  woodcock,  l>y  guest  of  landowner 
or  nonresident  licensee  as  personal  baggage  and  not  for  sale. 
Caroline—  Rabbit,  quail,  partridge,  woodcock  from  eounty. 
Cecü— Squirrel,  quail,  groare,  woodcock,  plover  from  eounty. 
Dorchester— All  protected  game. 

Exception:  Twelve  quail  or  partridges,  6  each  of  squirrels,  rabbits,  woodcock,  and  doves  may  he 
taken  out  of  the  eounty  at  one  time  as  personal  baggage,  if  carrled  openly  and  not  Intended  for  sale. 
Frederick— Squirrel,  partridge,  pheasant,  woodcock,  from  oounty  (for  saleh 
Garrett— Partrhlge,  pheasant,  wild  turkey,  woodcock  from  State. 

Exceptiont:  Rabbit,  if  shipped  openly,  Nov.  10-Dec.  25.   Nonresident  may  take  out  game  kíllol 
under  his  hunting  license. 
Harford— All  protected  game. 

Exception:  Nonresident  licensee  may  take  out  6  rabbits,  1  Jaek  rabhit,  S  squirrel-»,  10  quail,  fi  wood- 
cock, 10 Jacksnipe,  50  rail  for  prívate  use. 
Kent — Squirrel,  rabbit,  and  all  birds  from  eounty  (for  sale,  except  under  license). 
Mont^omory— Rabbit,  partridge,  quail,  woodcock  from  eounty  (for  sale). 

Except  ion:  Nonresident  licensee  may  take  out  game  lawfully  killed. 
Queen  Anne— Rabbit,  partridge,  woodcock  from  eounty  (for  sale). 

Somerset— All  game,  vii:  Squirrel.  rabbit,  quail  or  partridge,  pheasant,  dove,  woodcock,  duck,  goose 

from  eounty. 
Talbot- All  game. 

Exception:  Six  rabbits,  6  squirrels,  12  quail,  6  doves,  6  woodcock  may  be  taken  out  if  not  for  sale. 
Washington— Deer,  squirrel,  rabbit,  partridge,  pheasant,  dove,  woodcock,  turkey  from  oounty  (íor 
sale). 

Wkjomfco— Quail  or  partridge  from  Wleomleo  and  Worcester  Counties  considered  as  one  terrltory. 
Worcester— Rabbit,  quail,  woodcock  from  eounty. 
M ánsar husetts:  Quail,  ruffed  grouse,  woodcock  taken  in  State;  other  game  illegally  taken  m  State. 
Exception:  Nonresident  may  take  10  wild  fowl  or  birds  of  all  kinds  out  of  the  State  under  his  hunt- 
ing license. 
Michigan:  All  protected  game. 

Exception*:  (1)  Deer  may  be  transported  outslde  the  State  to  reech  a  point  wlthln  tho  State. 

(2)  Nonresident  licensee  may  take  out,  as  hand  baggage,  1  day's  bag  limit  of  birds,  and  may  sbip 
1  deer  when  license  tag  and  seal  is  attached,  if  permit  on  back  of  license  coupon  is  canee led  by  agont 
at  Inltial  point  oí  billing. 

(3)  I^andowners  and  members  of  clubs  owning  game  preserves  may  take  out  as  hand  baggage  during 
open  season  under  a  tlO  permit  from  State  warden  20  ducks  or  other  migratory  birds  küled  by  them 
on  their  own  premises. 

(4)  Deerskins  and  green  or  mounted  buck-deer  hearls  may  t>e  exported  under  permit. 
Minnesota:  All  protected  game. 

Exctptiom:  Nonresident  licensee  may  shlp  home  in  open  season  under  his  license  eoupons  1  deer 
and  25  birds  lawfully  taken  by  h  imself.   Deer  and  moose  hldes  for  tanning  and  moose  heads  íor  meunt- 
lng  may  be  exported  under  permit. 
Mlsslssrppf:  All  protected  game. 
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Export  of  gamt  prokibited — Continued. 

Missouri:  AU  protected  game. 

Exeeptioru:  O  ame  may  be  exported  under  r  es  id  en  t  or  nanresldant  license  ií  carried  openly  as  bag- 
gage  or  expresa  or  in  owner's  possession  and  accompanJed  by  hlm.  Export  (except  of  quaü)  for  «cí- 
en tille  or  propagatüig  purposes  allowed  under  permit. 

Montana:  AU  protected  game. 

Eiception:  Game  lawfully  killed  may  be  exported  in  open  season  as  baggage  or  expresa  ií  acoom- 
panied  by  owner  and  residen t's  shipplng  permit  (feo  50  cents)  from  State  warden,  or  nonresidenfi 
hunting  license;  total  shjpment  under  one  license  not  to  exceed  season 's  bag  limit;  paclcages  to  be 
labeled  to  show  contents. 

Nebraska:  AU  protected  gamo. 

Exeeplion:  Nonresident  may  ship  50  birds  out  of  8tate  under  hunting  license,  but  must  glve  eommon 
carrlor  invoice  of  mimber  and  klnd  of  birds,  must  have  detaüs  of  shipment  marked  on  license,  and 
must  accompany  tho shipment. 

Nevada:  AU  protected  game. 

New  Ilampsliíre:  A 11  protected  game. 

Excrptions:  Game  (except  rufled  grouse)  importod  from  without  the  United  States  or  ralsed  in  prívate 
preserves  when  tagged  and  marked  to  show  kind  and  number,  ñame  and  address  of  con&ignor  and 
consignee,and  initial  point  of  billing  and  destination  may  be  exported  unaccompanied  by  the  owner. 
Game  for  propagation,  tho  hcad,  hid«,  feot,  or  fur  of  game  quadrupeds,  and  the  plumage  or  skin  o( 
game  birds  Iegaliy  taken  and  possessed  may  be  exported  without  being  marked.  Nonresident  may 
take  out  of  the  State  under  bis  hunting  license  and  permit  one  day's  limit  of  game  when  properly 
marked  and  tagged. 

New  Jersey:  liare,  rabbit,  squírrel.  woodoock,  waterfowl,  and  all  protected  game  birds. 

Exeeptioru:  Nonresident  licensee  may  carry  open  1  y  from  the  8tate  10  rabbits,  60  reed  birds,  60  rail, 
and  15  other  game  birds  a  day. 
New  México:  Export  of  all  gamo  taken  in  the  State. 

Exeeptioru:  Transportation  of  gamo  permit ted  under  license  coupou  or  25  cent  permit  («2  in  case 
oí  export  of  deor);  holder  of  hunting  license,  under  permit  from  warden,  may  export  game  or  birds 
íor  se ien  tifie  or  propagation  purposes. 
New  York:  Game  or  birds  taken  in  the  State. 

Exeeptioru:  Holder  of  hunting  or  trapping  license  may  export  daüy  limit  of  quadrupeds  and  birds 
under  permit  (limited  to  6  permits  a  y  car).   Foreign  game  or  game  ralsed  in  Ucensed  preserves  may 
be  exported  in  any  quantity  when  duly  marked  and  tagged.  Game  for  propagation  and  heads  and 
skins  of  quadrupeds  and  game  birds  legally  capturad  may  be  exported. 
North  Carolina:1  Quaü,  parüidge,  pheasant,  grouse,  wíld  turkey,  snipo,  shore  or  beach  bird,  woodoock, 
taken  in  State. 

Exeeptioru:  Nonresident  may  take  out  of  State  under  his  hunting  license  50  quaü  (partridges),  12 
grouse,  2  turkoys,  and  50  beach  birds  or  snipo  in  a  season.  Export  permitted  under  permit  of  Audubon 
Society  of  ruíled  grouse,  wild  turkey,  woodcock,  snipe,  and  other  shore  birds,  for  propagation. 
North  Dakota:  All  protected  game. 

Exeeptioru:  Nonresident  licensee  may  carry  with  him  from  State  under  license  tag  prairie  chickeru 
andsharp-tailed  grouse  not  exceedlng  20  in  all,  and  ducks,  geeso,  and  brantnot  exceeding  30 in  all,  or 
a  total  of  50  of  all  birds  combíned ,  if  oi>en  to  view  and  labeled  with  h  is  ñame  and  address  and  number 
of  his  license.  Gamo  may  be  exported  for  propagat  ion  or  scientifio  purposes. 
Oblo:  All  protected  game  except  rabbits  taken  in  State. 

Exeeptioru  Nonresident  may  take  with  him  from  State  under  his  hunting  liconso  2ó  pieces  oí  game. 


>  North  Carolina:  Export  is  also  prohibited  by  the  foUowing  local  laws  (from  oounty  unless  otherwise 
stated):  Deer,  Cherokee,  Craven,  Hyde  (Cturituck  Tw]>.);  squirrel,  Cravcn,  Madison,  Warren;  quaü.  Ala- 
manee,  and  Alexander  (íor  sale),  nonresident  licensee  may  export  50  at  a  time;  Anson  (for  sale),  Avery, 
Dladen  (for  sale),  Catawba,  Chatham  (for  sale),  Cherokee,  Clay,  25  a  season  may  be  exported,  Cleve- 
land (to  Mar.  7,  191<>),  Craven,  Cumberland,  Uavidson  (íor  sale),  Davie  (íor  sale),  Duplin  (íor  sale), 
Guilford  (íor  Bale),  Harnett,  Hendersou  (bought  or  sold),  Iloke,  Iredell,  Jackson,  Macón  (for  sale),  Madi- 
son, Montgomery  (íor  sale),  I'ltt,  Randolph  (íor  sale),  Robeson,  Ruthorford,  Sampson  (for  sale),  Stanly, 
Surry  (íor  sale),  Swain  (Uve),  Union  (íor  sale),  Warren,  nonresident  licensee  may  export  25  quaü  and 
1  turkey  a  season;  Wayne,  Wflson,  nonresident  may  take  out  quail  killed  on  own  land  ií  not  for  sale; 
Yadkin  (íor  sale);  teild  fowl,  Avery,  Craven  (from  State),  Brunswick  (Mar.  10-Nov.  10),  Daré  (Mar.  10- 
Nov.  10),  New  Hanover  (Mar.  10-Nov.  10),  Robeson,  Stanly,  Warren  (duck);  other  game  bird*,  Bladen 
(wild  turkey,  for  sale);  Cherokee  (pheasant,  dove,  woodcock,  snipe,  robín);  Craven  (wild  turkey, 
dove,  woodcock,  suipe);  Cumberland  (woodcock,  snipe);  Madison  (pheasant),  Montgomery  (pheas- 
ant, grouse,  wild  turkey,  dove,  for  sale);  Robeson  (dove,  woodcock,  snipe);  Stanly  (all  gama 
birds),  Tyrrell  (woodcock,  snipe,  from  State,  unless  killed  Nov.  1-Feb.  1);  Union  (dove,  lark,  for  sale); 
Warren  (wild  turkey,  except  one  a  season  may  be  exported  by  nonresident  licensee,  woodcock);  Waynt 
(woodcock,  snipe). 
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Export  uf  ganit  prohibiud— Contiuued. 

Oklafcoma:  A 11  protected  game . 

Excrption;  Nonresident  licenaee  may  cany  to  his  home  two  days'  bag  limit  oí  game  birds. 
Oregon:  A 11  protected  game. 

Peims>  Ivaiiia:  All  protected  game  takeo  in  the  State. 

Exeeption:  Nonm-ident  lie«usee  muy  take  with  him  írom  the  State  ene  day's  bag  labeled  with  bis 
ñame  and  address  and  number  oí  his  license. 
Rhode  Island:  Ail  protected  game  birds. 

Exeeption:  Nonresfclont  may  take  with  him  from  the  8 tato  under  his  hunting  license,  opeo  to  view, 
10  wlld  fowl  or  birds  the  export  oí  whicb  is  otherwise  prohibí ted  by  law. 
South  Carolina:  All  game  birds  or  animáis  taken  in  the  State. 

Exeeption:  Lieenseo  may  carry  openly  2  deer,  or  60  partridges,  or  12  ruiled  grouse,  or  4  wfld  turkeys, 
or  50  b«aeh  birds,  or  50  docks  and  geese  in  a  season. 
South  Dakota:  All  protected  game. 

Exeeption»:  One  deer  under  permit  and  pro  per  tag.   Any  resident  or  nonresident  may  carry  out  oí 
the  State  any  gamo  bird  legally  ln  possession. 
Tenneasee:  All  protected  game. 

Exeeption:  Licensee  may  take  out  under  his  license  game  killed  ln  State,  If  carried  openly. 
Texas:  All  wild  animáis,  wild  birds,  and  wfld  fowl  found  ln  the  State. 

Exeeption:  Nonresident  licensee  may  take  with  him  írom  the  State  3  male  deer,  75  ducks  (lí  killed  in 
tbr  ee  oansecutive  days  by  himself),  and  one  day's  bag  limlt  of  other  birds,  under  atilda  vit  that  his  game 
will  not  be  sold. 
Utah:  All  protected  game. 

Exeeption:  Nonresident  Ucensee  may  take  one  day's  bag  out  oí  State  under  permit. 
Vennont:  Deer,  gray  squirrel,  quafi,  rufled  grouse  or  partridge,  plover,  English  snipe,  woodcock,  duck, 

gOOS«. 

Ezeeptioru:  Nonresident  licensee  may  export  1  deer  and  one  day's  bag  óigame  birds  under  permit, 
but  must  accompany  shipment.  Residen t  may  send  out  as  a  gift  one  day  's  limit  oí  game  or  game  birds 
under  special  permit  from  commissioner,  but  not  íor  sale  or  barter. 

Virginia:  All  protected  game  except  waterfowl  legally  killed. 

Exeeption»:  During  open  season  nonresident  may,  under  his  hunting  license,  take  with  him  out  oí 
the  State,  or  as  baggage  on  the  same  conveyance,  1  deer,  50  quail  or  partridges,  10  pheasants  or  grouse, 
3  wild  turkeys,  and  25  of  each  or  100  in  all  of  plover,  snipe,  sandpipers,  wfllets,  tatlers,  and  ctirlew, 
if  killed  or  captured  by  himseli  and  shipped  open  to  view  and  plainly  labeled  with  his  ñame  and 
addrtt>s.  Hack  Bay,  Prinoess  Anne  County,  nonresident  licenseo  permitted  to  export  as  per^onn! 
baggage, 25  ducks, geese,  or  brant,  he  has  lawfully  killed,  but  not  for  sale  or  barter.  Any  citizen  of  State 
may  ship  from  the  State,  as  a  giít  and  not  for  sale  (which  fact  must  be  stated  on  shipping  tajO,  1  deer, 
18  quail  or  partridges,  6  pheasants,  3  wild  turkeys,  if  open  to  view  and  plainly  labeled  with  ñames  ;ind 
addresses  oí  donor  and  doñee,  and  number  of  each  kind  oí  bird  so  shipped. 

Washington:  All  protected  game. 

West  Virginia:  Deer,  squirrel,  quail,  ruífed  grouse  (pheasant),  wild  turkey,  woodcock,  plover,  snipe, 
sandpiper,  duck,  goose,  brant,  swan. 

WLsronsln:  AU  protected  game,  except  rabbit  and  squirrel. 

Exeeption»:  Nonresident  may  take  out  oí  State  with  him  under  his  hunting  license,  in  personal 
possession  or  as  baggage  or  express,  not  more  than  30  birds  of  all  kinds,  provided  packages  are  plainly 
marked  so  as  to  show  the  ñames  and  addresses  of  sbipper  and  consignee  and  number  of  each  kind  of 
game.  In  the  case  of  deer,  he  must  have  proj>er  eoupons  attached.  Park  boards  allowed  to  ship, 
under  permit  oí  State  game  warden,  Uve  animáis  and  game  birds  íor  park  purposes. 

Wy omine:  All  protected  game. 

Exeeption»:  Smithsonian  Institution  or  other  woll-known  scientiüc  instituí  ions  may  exj>ort  any 
game  animáis  or  birds  under  permit  of  State  game  commisskm. 

Export  of  game  legally  taken  permitted  upon  affidavit  that  thoy  were  taken  from  animáis  lawfully 
killed,  the  payment  of  25  cents  to  the  justico  of  the  peace  of  precinct  where  affiant  Uves,  and  attachinent 
of  the  tag  issued  by  him  ií  edlble  portion  Ls  not  íor  sale;  a  nonreeident  (or  resident  when  necessary  to 
croes  territory  of  another  State  to  reach  his  home)  may  export  under  his  hunting  license  20  dead  game 
birds  and  the  carcass,  head,  antier?,  scalp,  skin,  and  teeth  of  any  animal  lawftüly  killed,  when  duly 
tatjred;  exchange  of  game  animáis  and  birds  for  liberation  in  Wyoming  allowed  under  permit  of  the 
State  game  commission. 

AI  berta:  All  protected  game. 

Exeeption*:  Hinister  of  agriculture,  on  receipt  of  $5  fee,  may  grant  a  permit  to  export  for  propaga t  ion 
or  se ien tifie  purposes  one  pair  of  each  species  of  big  game  and  game  birds.  The  Ueutenant  governor  in 
council  may  grant  permits  for  a  greater  number.  The  minister  oí  agriculture  may  also  issue  permití 
for  export  of  game  for  other  purposes  at  the  ra  te  of  $5  Ior  each  head  of  big  game  and  SI  per  doren  for 
game  birds.  The  holder  of  a  general  nonresident  license  may  take  with  him  out  of  the  Province  as 
(xephies  heads,  skins,  and  hooís  of  big  gamo  legally  killed  by  him.  Any  person  may  export  mounted 
•r  brandad  heads  at  a  fee  of  91  for  each  head. 
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Export  of  game  prohibited — Continued. 

Brltlsh  Columbla:  All  protected  game,  exoept  under  permit  oí  provincial  game  w arden. 

Exeeptionv  Heads,  horas,  and  skins  of  big  game  lawfully  killed  by  the  shipper  may  be  shipped 
undor  hls  hunting  1  lóense  and  written  permission  of  minister  charged  with  enforcement  of  act.  Any 
animal  or  bird,  dead  or  alive,  may  be  exported  for  se ien tifie,  zoological,  or  Government  purposes  under 
permit  of  provincial  secretary.  Live  game  birds  or  ¡mimáis  held  ln  captlvity  under  written  permbskra 
of  provincial  game  warden  may  be  exported. 
Maní  toba:  All  protected  game. 

Excrptioru:  Minister  of  agrlculture  and  lmmlgratlon  may  dlrect  chief  game  guardián  to  export  not 
more  than  12  animáis  or  birds  for  propagation  and  may  Lssue  permita  to  export  heada  and  skins  of  big 
game  animáis  and  any  gamo  birds  (fee  $1),  except  grouse,  ptarmigan,  pralrie  chicken,  and  partridge, 
but  not  more  than  100  geose  and  swans  or  50  ducks,  and  these  only  under  nonresldent  (lóense.  (No 
export  of  ducks  permitted  l>eforo  October  1.)  The  foUowing  export  íees  are  charged:  Deer  or  deer 
head,  82  each;  head  or  carcass  of  elk,  moose,  or  caribou,  15  each;  any  hlde,  25  cents.  No  export  fee 
required  of  nonresldent  licensee. 
New  Brunswick:  >  AU  protected  game. 

Exceptioru  Surveyor  general  may  lssue  special  1  Ícense  to  export  game  alive  or  dead. 
Newfoundland:  Caribou  (antlers,  heads,  or  skins),  or  partridge,  wIHow  or  other  grouse  for  sale. 

Exccptiom:  Minister  of  marine  and  flsheries  may  lssue  licenses  to  export  caribou  for  breeding  <«• 
sclentiñc  purposes.  Nonresldent  may  export  3  stag  caribou  under  hunting  license  and  export  permit 
(fee,  50  cents);  rosident  may  export  antlers,  head,  or  skin  of  caribou  under  export  permit;  but  not, 
in  either  case,  for  salo. 
Nova  Scotla:  All  protected  gamo. 

Ezceptiona:  Holder  oí  general  license  may  ship  out  of  Provinoe  1  moose  lawfully  shot  by  himself. 
Mounted  heads  and  dressed  skins  and  live  mammals  or  birds  for  propagation  or  scientifio  purposas 
may  bo  exported  under  permit  from  provincial  secretary. 
Ontario:  All  wüd  game  animáis  and  birds. 

Ezctption*:  One  deer,  1  butl  moose,  1  bull  caribou,  and  100  ducks  may  be  exported  undor  nonresldent 
hunting  license  if  shipping  coupon  and,  if  required,  afndavit  of  lawful  kflling  be  attached  and  con- 
tonta  of  packages  be  open  to  view.   Lawfiilly  lmported  game  and  deer,  moose,  elk,  or  caribou  held  by 
prívate  ownerahlp  may  be  exported. 
Prluce  Edward  Island:  All  game  except  geese  and  brant. 

Exceptioru  Nonresldent  licensee  may  carry  out  of  Provinoe  12  birds  killed  by  himself. 
Quebec:  Nativo  deer,  moose,  carilx>u,  or  parta  thereof,  except  under  permit  from  minister  of  colonizatkm 
mines,  and  flsheries  (fee  not  to  exceed  S5);  al  so  under  tags  attached  to  nonresldent  licenses,  not  later 
than  15  days  after  cióse  of  season. 
Sa.skatcb.ewan:  All  protected  game. 

ExctptwM:  Minister  of  agricultura  may  grant  permita  to  export  for  scientlfic  purposes  or  propa- 
gation in  public  parks  and  toological  gardens  1  pair  of  each  s pecios  of  big  game  and  game  birds  upon 
payment  of  15,  or  for  propagation  a  speciiled  number  on  applicatkm  of  an other  Province  or  State. 
Minister  may  lssue  permits  to  export  big  game  (íee  $5  per  head),  birds  (except  grouse  family)  (feo  $  i 
per  dozen,  limit  5  doien  per  season).  Nonrasident  licensee  may  export  under  hls  license  and  per- 
mit big  gamo  and  100  game  birds  legally  killed. 
Yukon :  Protected  game  may  be  exported  by  a  nonresldent  only  under  a  hunting  license  and  a  shipping 
permit  Issued  by  the  commtssioner  of  the  Territory  or  a  game  guardián.   Export  permitted  of  one 
head  of  each  of  the  foUowing  kinds  of  big  game:  Moose,  caribou,  sheep,  and  goat. 

Canadá  also  has  a  general  law  prohibiting  export  of  deer  (except 
those  raised  on  prívate  preserves),  wild  turkeys,  quail,  partridges, 
prairie  fowl,  and  woodcock,  but  permitting  each  nonresident  to  ex- 
port two  deer2  in  a  year  at  certain  ports  within  15  days  after  the 
closo  of  the  open  season,  under  permit  of  the  collector  of  customs  of 
the  port  from  which  export  is  made.  The  ports  of  export  are:  Hali- 
fax  and  Yarmouth,  Nova  Scotia;  Macadam  Junction,  New  Bruns- 
wick; Quebec  and  Montreal,  Quebec;  Ottawa,  Kingston,  Niágara 
Falls,  Fort  Erie,  Windsor,  Sault  Ste.  Mario,  and  Port  Arthur,  Ontario; 
and  such  others  as  tho  minister  of  customs  may  desígnate. 

'  Xcw  Brurtítrick;  Except  in  the  case  of  partridge,  the  prohibit ion  applies  only  to  common  carriers. 
1  Except  from  Ontario  (see  above). 
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Thoso  who  visit  Canadá  to  hunt,  camp,  etc.,  must  deposit  with  the 
customs  officer  at  the  port  of  eutry  an  araount  equal  to  the  duty  (30 
per  cent  of  appraised  valué)  on  their  guns,  canoes,  tents,  cooking 
utensils,  and  kodaks.  If  these  articles  are  taken  out  within  six 
months  at  the  samo  port,  the  deposit  will  be  returned.  But  members 
of  shooting  or  fishing  clubs  that  own  preserves  in  Canadá  and  havc 
filed  a  guaran ty  with  the  Canadian  commissioner  of  customs  may 
present  club  membership  certificates  in  lieu  of  making  tho  deposit. 
They  must,  howevor,  pay  duty  on  all  ammunition  and  provisions. 

SALE  OF  GAME. 

I^egislation  restricting  the  sale  of  gamo  is  passing  through  a  transi- 
tion  stage.  Some  States  prohibit  the  sale  of  game  throughout  the 
year,  others  only  in  cióse  season,  and  betwcen  these  extremes  may  be 
found  all  gradations  and  exceptions,  such  as  restrictions  prohibiting 
sale  of  game  outside  the  State  or  for  export,  and  exemptions  allowing 
salo  for  a  fow  days  in  the  olose  season.  The  diñiculty  of  tabulating 
such  regulations  is  increased  by  the  fact  that  in  addition  to  the  special 
sale  laws,  closo  seasons  and  provisions  regarding  possession  must  be 
taken  into  consideraron.  In  consulting  the  following  summary, 
therefore,  it  will  be  necessary  to  bear  in  mind  threo  different  classes 
of  restrictions:  "Sale  in  cióse  season,"  "Salo  in  open  season,"  and 
"Salo  prohibited  all  the  year." 

SALE  IN  CLOSE  SEASON. 

In  general,  the  sale  of  game  is  prohibited  during  the  cióse  season, 
but  a  brief  additional  open  period  is  sometimes  provided  in  order  to 
permit  dealers  to  cióse  out  stock  on  hand  at  the  end  of  the  hunting 
season.  An  extensión  of  10  days  for  sale  of  all  or  certain  kinds  of 
game  is  added  to  the  open  season  in  New  Brunswick;  15  days  in 
Alaska,  New  Jersey,  and  Quebec;  30  days  in  Pennsylvania;  60  days  in 
Yukon;  3  months  (for  geeseand  brant)  in  New  Brunswick;  and  un  til 
tho  following  lst  of  January  in  Ontario.  In  New  Ilampshire  and 
Vermont  the  sale  of  decr  meat  is  permitted  for  a  reasonable  time 
after  the  cióse  of  the  season. 

SALE  IN  OPEN  SEASON. 

In  order  to  counteract  a  tendency  on  the  part  of  market  hunters  to 
anticípate  the  opening  of  the  season,  tho  sale  of  certain  game  is  some- 
times prohibited  at  the  beginning  of  the  open  season,  as  during  the 
first  three  days  in  Nova  Scotia  and  Quebec,  the  first  month  in  British 
Columbia,  and  the  first  six  weeks  in  Louisiana. 
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SALE  PROHIBITED  ALL  THE  YEAR. 

Forty-seven  States  1  and  most  of  the  Provinces  of  Canadá  now  pro- 
hibit  the  sale  of  all  or  certain  kinds  of  gamo  at  all  seasons.  In  Alabama, 
Arizona,  Colorado,  Florida,  Georgia,  Idaho,  Iowa,  Kansas,  Minnesota, 
Mississippi,  Missouri,  Montana,  Nebraska,  Nevada,  New  México,  North 
Dakota,  Oklahoma,  South  Dakota,  Tennessee,  Texas,  and  Wasliingtoa, 
the  sale,  and  in  Delawarc,  the  resale,  of  all  protected  game  is  pro- 
hibitod;  in  Illinois,  Massachusetts,  Michigan,  New  York,  Ohio,  West 
Virginia,  and  Wisconsin,  except  rabbits  or  a  few  unimportant  species; 
and  in  Utah  and  Manitoba  of  all  big  game  and  upland  game.  In  a  few 
instances  prohibitions  against  the  salo  of  certain  game  aro  so  general 
as  to  afford  protection  o  ver  a  considerable  área  in  adjoining  States. 
Thus,  ruffed  grouso  may  not  be  sold  in  any  State  or  Province  along 
the  Canadi  an  border  except  Quebec.  Prac tically  e very  State  in  which 
prairie  chickens  occur  now  prohibits  their  sale  or  export. 

The  following  statement  shows  the  kind  of  game  the  sale  of  which 
is  prohibited  throughout  the  year.  The  sale  of  all  other  game  is  so 
generally  prohibited  during  the  cióse  season  as  to  render  a  detailed 
enumeration  unnecessary;  but  when  an  extensión  of  a  few  days  is 
added  to  the  open  season  or  a  spocial  season  is  provided  for  either 
possession  or  sale,  attention  is  called  to  this  exemption  under  the 
heading  ' 1  Pormitted ' ' : 

SALE  OF  GAME  PROHIBITED  THROUGHOUT  THE  YEAR. 
Alabama:  All  protected  game. 

Alas  ka:  Heads,  hidee,  and  skins  of  all  protected  game.  Doer  un  til  August  1, 1916. 

Permiüed:  Carcasses  of  all  game  except  deer  may  be  sold  during  the  open  season  and  15  days 
tbereafter. 
Arizona:  All  protected  game. 

Ar kansas:  All  "game,  wfld  íowl,  or  blrds  whatsoever,"  except  bear,  rabbit,  opossum,  raccoon.  and 
squirrel. 

California:  Deer  meat  and  hides  and  all  other  proteo tod  «ame  (except  cottontaü  and  bush  rabbits,  dock, 

goose,  and  black  brant). 
Colorado:  All  game  taken  In  the  State. 

Pcrmitted:  Importad  game  (under  lioense). 
Connecticut:  Quail,  ruded  grouse,  Uungarian  partridge,  woodcock. 

Delawarc:  All  protected  game,  except  tbat  a  resident  lawfully  taklng  game  may  sell  plover,  snipe,  and 
ducks  anywhere,  and  other  game  in  his  own  county;  restaurants  buying  from  such  persona  may  serr» 
game  in  open  season. 

Florida:  All  protected  game. 

Georgia:  All  protected  giunc. 

Idaho:  All  protected  game. 

Illinois:  All  protected  game  (except  rabbit  during  open  season). 
Indiana:  Quaü,  prairie  chJcken,  imported  pheasants,  II  un  garlan  partridge. 
Iowa:  AU  protected  gamo. 
Kansas:  All  protected  game. 

Kentucky:  Quaü,  partridge,  grouse,  pheasant,  wüd  turkey,  kllled  In  the  8tate. 


i  Omitting  Alasita,  which  prohibits  sale  only  of  heads,  skins,  and  trophies  and  deer  In  southeastern 
Alaska  untfl  Aug.  1, 1916;  District  of  Columbia,  which  prohibits  sale  only  in  cióse  season;  and  North  Caro- 
lina, which  prohibits  salo  in  only  a  few  counües. 
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Sal*  of  game  prohibittd  throughout  the  yaxr— Continned. 

Louislana:  All  protected  game  (except  snipe,  raü.coots,  pon  lo  d'eau,  duck,  goose,  and  brant,  whlch  may 

be  sold  from  December  15  to  February  15). 
Malne:  Deer  or  moose  for  export.  All  protected  gama  birds  for  any  purpose. 

Permüled:  Deer  may  be  sold  by  local  dealers  under  lioense. 
Maryland: 

AUegany— Deer,  quaü,  grouse,  Euglish  pheasant,  wfld  turkey,  dore,  woodonck. 
Arme  Arundel— All  game  except  squirrel,  rabbit,  and  raccoon. 

Baltimore—  Rabbit,  squirrel,  quafl,  ruffed  groase,  dove,  pheasant,  woodoock,  for  export. 
Calvert — Rabbit,  quafl,  woodoock,  for  export  for  sale. 
Carroll — Sqoirrel,  partridge,  pheasant,  dove,  woodoock. 
Cecil— Sqoirrel,  qoafl,  groase,  woodoock,  plover. 

Dorchester — Rabbit,  sqoirrel,  quafl,  partridge,  dove,  woodoock,  wood  duck,  íor  export. 
Frederick— Squirrel,  partridge,  pheasant ,  woodoock,  taken  in  county. 
Garrett— Partridge,  quafl,  pheasant,  wfld  torkey,  woodoock,  íor  export. 
Harford— All  game. 

Montgomery — Rabbit,  quafl,  partridge,  woodoock,  íor  export. 

Somerset — Rabbit,  quafl  or  partridge,  woodoock,  dead  or  all  ve,  íor  any  other  purpose  than  as  food 

withín  the  county  or  for  propagatkm;  or  any  game  íor  export. , 
Washington — All  game. 

Wioomioo — Quafl  or  partridge  for  export  (W  loo  mico  and  W  oreaste  r  Counties  considered  as  oneterrl- 
tory). 

Worcester— Rabbit,  quafl,  wood  oock  (except  to  consumer). 

Permtíttd:  Baltlmore  City— Ruíled  grouse  may  be  sold  October  1  to  December  25. 
Massachusetts:  All  game  (except  haré  and  rabbit). 

PermitUd:  Deer,  moose,  cari  bou,  and  elk,  lawíully  kflled  and  Importad  into  the  State,  may  be  sold 
under  lioense  at  any  time.  Doalers  may  sell  under  Ueen.se  unplucked  en  tire  bodies  oí  pheasants,  Sootch 
groase,  Euro  pean  black  game,  red-legged  partridge,  Egyptian  or  mJgratory  quafl,  Euro  pean  black 
plover,  and  mallard  docks  imported  from  without  the  United  States.  The  aboye  gamo  must  be 
tagged,  lee  5  cents  a  tag.  Doalers  or  persons  in  the  cold-storage  business  may  sell  imported  quafl 
lawíully  obtained  during  November  and  December,  and  may  sell  at  any  time  nares  or  rabbits  law- 
íully secured.  Live  quafl  íor  propagation  may  be  sold' under  permit. 
Michigan:  All  protected  game,  except  rabbit. 

Permkied:  Deer  skins,  and  groen  or  monnted  buck-deer  heads  lawíully  taken  and  under  permit. 
Minnesota:  All  protected  game. 
Mlssteslppl:  All  protected  game. 
Missouri:  All  protected  game. 
Montana:  All  protected  game. 

PermiUtd:  Merchant  or  hotel  or  restaurant  keeper  may  sell  game  killed  outside  the  State. 
Nebra*ka:  All  protected  camo. 
Nevada:  All  protected  game. 

New  Hampshire:  Prohibits  the  salo  for  food  purposes  of  the  dead  bodies  of  birds  belonging  to  a  famlly 
any  apéeles  or  subspecics  of  which  is  nativo  to  and  protected  by  the  State. 

Permit  ttd:  Deer  may  be  sold  for  food  during  the  opon  sea  son  and  for  a  reasonable  time  thereafter. 
Hares  and  rabbits  may  be  sold  during  the  open  season. 
New  Jersey:  Deer,  squirrel,  and  game  blrda  (except  waterfowl,  roedblrd,  and  rail),  belonging  to  a  famlly 
any  species  of  whlch  Is  nativo  to  and  protected  by  the  State. 

PermitUd:  Rabbits,  rail,  reed  birds,  and  waterfowl  during  open  season  and  15  days  thereafter,  oer- 
tain  imported  game,  and  also  deer,  pheasants,  black  and  mallard  ducks  coming  from  another  State 
may  be  sold  at  all  times  of  the  yearlf  properly  tagged. 
New  México:  All  protected  game  taken  ln  the  State. 

Permitted:  Sale  of  game  Imported  into  State  by  hotel,  restaurant,  café,  or  boarding-house  keeper, 
doring  lifc  oí  permit. 

New  York:  All  game  belonging  to  a  famlly  any  species  or  subspecies  of  which  is  native  to  and  protected 
by  the  State. 

PcrmtUed:  Varying  hares  and  rabbits  legally  taken  in  State  during  opon  season  (from  without  State 
at  any  time),  and  unplucked  carearas  of  pheasants,  Sootch  grouse,  European  black  game,  European 
black  plover, red-legged  partridge, and  Egyptian  qoail.and  carcasses  of  European  red  deer,  fallow  deer, 
roebock,  and  reindeer  Imported  from  without  the  United  States  may  be  sold  under  lioense  at  any 
timo  when  doly  tagged.  Tag  fee,  5  cents  each. 

Head,  hide,  and  fcet  of  quadrupeds  legally  taken  and  possessed  may  be  sold  at  any  time. 
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Sale  of  game  prohibiied  throwghout  the  y  car — Continued. 

North,  Carolina:  Restrictiona  In  a  number  of  countJee  under  local  laws.1 
North  Dakotai  AU  protected  game. 

PermüUd:  Hides,  heads,  and  trophies  of  big  gamo  lawfully  taken  may  be  aold  at  any  time. 
ObJot  AU  protected  game,  except  rabblt. 
O kl alloma:  A 11  protected  game. 

PermitUd:  Ueads,  hides,  and  horas  oí  big  game  lawfully  killed  may  be  aold. 
Oregon:  All  protected  game. 

Permitted:  Geese  killed  in  Crook,  Gilllam,  Harney,  Morrow,  Sherman,  Umatilla,  and  Wasco  Coanties 
may  lie  sold  during  opon  season  when  duly  tagged.   Game  birds  and  animáis  importod  trom  without 
the  United  States,  when  duly  tagged,  may  be  sold  Hep tambor  1  to  March  1.   Tag  ice,  5  cents  each. 
Pennsylvanla:  Wild  deer,  elk,  squirrel,  rabblt  or  haré,  wild  ring-necked  pheasant,  and  Hungarian 
partrldge  taken  in  the  8tate;  quaü,  ruffed  grouse  (pheasant),  wild  turkey,  and  woodcock  (wberever 
taken). 

PermitUd:  Bear,  reedbird,  black-brcasted  and  golden  plover,  Wflson  or  Jacksnipe,  yeüowkgJ 
coot  or  mud  hen,  rail,  taken  in  State,  may  bo  aold  during  open  season  and  30  days  thereafter;  -water* 
fowl  may  be  sold  September  1  to  January  1. 
Rhode  Island:  Quail,  ruíTed  grouse.  Ilungarian  partrldge,  woodcock,  plover,  yeUowlegs,  snipe,  curlew, 

sandpipcr,  shoro,  marsh,  and  beach  ]¡in\s,  rail,  swan,  wood  duck. 
South  Carolina:  All  game  protected  by  State  except  wood  duck  and  grackle. 

PermitUd:  Rice  birds,  ducks,  and  game  not  protected  by  8tato  law  may  be  sold. 
South  Dakota:  All  protected  game. 

Permitid:  Hides,  heads,  or  horas  of  big  game  lawfully  killed  may  be  sold  at  any  tune. 
Tennessee:  All  protected  game  taken  in  State. 

Texas:  All  gamo  animáis,  hides  and  horas,  wild  blrds,  and  wfld  fowl  found  in  the  State. 
Utah:  Doer,  elk,  antelope,  sheep,  quail,  partrldge,  grouse,  prairiechicken,  sagehen,  pheasant*  (Mongo lian 
Chuicse,  and  Engllsh),  dovo. 

PermitUd:  Hides  and  boads  of  deer  legally  killed  and  tagged,  and  waterfowl  may  be  sold. 
Vermont:  AU  protected  game  birds  or  species  belonging  to  any  family  nativo  to  the  State. 

Permitted:  Deer  may  be  sold  during  the  open  season  and  for  a  "reasonable  time  thereafter,"  and 
hares  and  rabblts  during  the  open  season. 
Virginia:  Quaü  or  partrldge,  grouse  or  pheasant,  woodcock. 
Clarke  County.— Rabblt,  squirrel,  wild  turkoy  (outsida  of  county). 
Fredcrk-k,  Shenandoah  Counties— Wild  turkey  (by  nonresidents  of  the  State). 
Prinoess  Anne  County,  Back  Bay— Wild  fowl  (by  nonresidents  of  the  State). 
Washington:  AU  protected  game. 

West  Virginia:  All  protected  game,  except  rabblt  and  rail. 
Wisconsin:  AU  protected  game,  except  rabbit  and  squirrel. 
Wyomlng:  AU  protected  game. 

PermüUd:  Sale  of  game  (except  odible  portlon),  on  aífidavit  that  it  was  lawfully  captured  or  was 
taken  from  animáis  lawfully  killed,  payment  of  25-cent  fee  to  the  justice  of  the  peace,  and  attacb» 
ment  oí  tag  issued  by  him. 
Alberta:  Grouse,  partrldge,  Hungarian  partrldge,  pheasant,  prairie  chicken,  ptarmigan;  other  game 
blrds  March  1-Septcraber  20. 

PermüUd:  Tho  flesh  of  big  gamo  and  game  blrds  may  be  sold  under  $10  license.  Heads  of  blg  game 
beíore  belng  sold  must  be  stamped  by  minister  of  agrículture  at  íees  of  15  for  elk,  cari  bou,  moose,  and 
sheep,  and  $2  for  deer,  antelope,  and  goat. 


>  North  Carolina:  Salo  of  gamo  ls  prohibited  by  following  local  laws:  Deer,  Carteret  (Ne  wport  Townsbip), 
Craven  (to  Mar.  5,  1923),  Cherokee,  Haywood;  squirrel,  Avery  (gray  or  pino  squirrel),  Graveo  (to  Mar.  5, 
1923),  Madison,  Pender  (Roeky  Polnt  Tovmsliip),  Transylvania  (more  than  2  a  day),  Warron;  yusii, 
Alamanoe  (to  Mar.  8,  1917),  Aloxandor,  Anson,  Avery,  Beaufort,  Bladen,  Cliatham,  Cherokee.  (Ta y, 
Cleveland  (to  Mar.  7,  1916),  Craven  (to  Mar.  5,  1923),  Cumberland,  Davidson,  Davie,  Duplin  (ouUide 
of  county),  Guilford,  nenderson  (for  export),  Macón,  Madison,  Montgomery,  Moorc,  Pasquotank, 
Pender  (Rocky  Point  Township),  l'itt,  Randolph,  Robeson,  Rowan,  Rutherford,  Sampson  (for  resale  or 
export),  Union,  Wake,  Warren,  Wayne,  Wilkes,  Wilson,  Yadkin  (outside  of  county);  duck,  Robeson, 
Warren;  other  game  birds,  Avery  (lark),  Beaufort  (pheasant— more  than  16  a  day),  Bladen  (wild  turkey), 
Brunswick,  New  Hanover,  and  Pender  (snipe,  woodcock,  wood  duck),  Cherokee  (pheasant,  dove,  robla, 
woodcock,  snipe),  Craven  (wild  turkey,  dove,  woodcock,  snipe),  Cumberland  (woodcock  and  snip*), 
Madison  (pheasant),  Montgomery  (pheasant,  turkey),  Moore  (turkey),  Pender  (Rocky  Point  Township— 
turkey,  dovo,  robín,  woodcock),  Robeson  (dove,  robin,  woodcock,  snipe),  Union  (dove,  lark),  Wake 
(turkoy),  Warren  (turkey,  woodcock),  Wayne  (snipo,  woodcock),  Wilkes  (pheasant).  Durham,  Orange, 
and  Pcrson  prohibit  tho  salo  of  quail,  except  by  person  killing  them  on  bis  own  land;  Harnett  and 
Iredell  prohibit  the  sale  of  quail  except  during  open  season  by  person  killing  them  on  hls  own  land; 
Surry  prohibits  tho  salo  of  quail,  except  in  county  by  person  killing  them  on  hls  own  land  or  on  laods  of 
another  under  writtcn  p^rmission;  Vaneo  prohibits  tho  salo  of  quail,  wild  turkey,  woodcock,  and  other 
gaiue  birds,  except  by  landowner,  tcnant,  or  member  of  family  killing  such  game  on  hls  own  land. 
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Sale  of  game  prohibitcd  througkout  the  year— Continued. 

Brltish  Columblat  All  game,  except  under  regulations  oí  lieutenant  governor  ln  oouncü. 

Permüted:  Deer  may  be  sold  September  1-October  10;  moose,  carfbou  in  electoral  districts  of 
Atlin,  Cariboo,  and  Skecna,  October  1-December  16;  dueles,  gMM,  and  snipe,  October  1-Novemtx-r 
1.  8ale  of  big  game  wíthout  head  attached  and  birds  wlthout  plumage  problbited.  Heads  of  blg 
game  kllled  without  and  imported  Into  the  Provine*  may  be  sold  when  branded— íees,  moose  and 
etk  $5,  mountain  sbeep  14,  and  caribou  $3  per  head. 
Manftoba:  Deer,  elk,  moose,  caribou,  antelope  (except  beads  and  hides),  quafl,  grouse,  pheasant,  par- 
tridge,  pralrie  chlcken,  woodoock,  plover,  snlpe,  sandpiper;  ducks  by  nonresidents. 

Prrmitted:  Possesskm  of  grouse,  prairie  chickens,  and  partrldges  ailowed  for  forty-Ave  days,  and 
ducks  for  three  months,  after  cióse  of  hunting  soaso n.  Deer  for  prívate  use  may  be  possessed  at  any 
time  on  prooí  of  legal  killing. 
New  Drunswlckt 

PermUttd;  Goose  and  brant  durlng  open  soaso  n  and  un  til  Moren  1,  and  other  game  durlng  open 
saawn  and  (under  1  ícense)  ten  days  thereafter.  Keepers  of  notéis,  inns,  boardlng  houses,  or  res  ta  ti- 
ran ts  may  serve  game  durlng  open  season  and  flfteen  days  thereafter.  Burveyor  general  may  issue 
$1  licenses  to  dealer  permltting  a*le  of  3  deer,  and  heads  of  same  to  taxidermista,  and  U censes  to 
doal  in  hídes  or  skins  of  game  animáis  with  fees  oí  125  to  nonresidents  or  aliens  and  13  to  ros  id  en  ta. 
Newfoundlandi  Capercailxie,  black  game. 

Permitirá:  Caribou  may  be  sold  from  August  1  to  January  1;  ptarmigan,  wlllow  grouse  taken  in 
open  season  may  be  sold  untilJanuary  15;  other  birds  may  be  sold  durlng  open  season. 
Nova  Seotla:  Deer  to  1918,  caribou,  pheasant,  blackoock,  capercauxle,  Canadá  grouse  (spruce  partridge), 
chukar  partridge. 

Prrmitted:  Moose  (meat  o  ni  y)  may  be  sold  from  September  17  to  November  1  under  certifícate  of 
lawful  killing.  Rabbft,  December  1  to  March  l.  Any  game  bird,  other  than  thoee  above  mentioned 
durlng  the  open  season  with  the  exceptlon  of  the  flrst  three  days. 
Ontario:  Quail,  partridge,  woodcock,  snipe,  to  September  14,  1917. 

Permitui:  All  other  native  game  may  be  sold  durlng  the  open  season  >  by  the  person  killing  it  and 
by  dealers  durlng  open  season  and  until  the  following  January  1  under  license.  Imported  game  may 
be  sold  under  special  regulations  and  licenses.  Game  breeders  may  sell  animáis  for  breedlng  pun>osea 
under  permlt. 

Quebect  *  Dlrch  or  iwamp  partridge  until  October  1, 1917. 

PermitUd:  All  game  lawfully  taken  may  be  sold  from  the  third  day  of  the  open  season  to  the  fifteenth 
day  of  the  cióse  season.  Hotels,  restaurants,  and  clubs  may  serve,  under  license,  all  game  lawfully 
taken,  except  blrch  or  swamp  partridge.  Ltve  animáis,  and  skins  and  heads  of  animáis  lawfully  taken 
may  be  sold. 

Savükatchewan:  Sheep,  goat;  pralrie  cbicken,  grouse,  pheasant,  ptarmigan,  or  other  member  of  the 
Gallinn. 

Pcrmitted;  Deer,  elk,  moose,  caribou,  bisoo,musk  oxen,  sbeep,  and  gonts  may  be  sold  durlng  the 
open  season  and  «0  days  thereafter. 

DISPOSITION  OF  game  raised  in  captivity. 

About  two-thirds  of  the  States  now  have  some  special  provisión 
regulating  possession,  sale,  or  export  of  gamo  raised  in  captivity. 
About  half  of  these  States  require  a  license  or  a  permit  either  for 
holding  the  game  or  for  its  export.  In  Arkansas,  Maryland,  Missouri, 
West  Virginia,  and  Wyoming  the  provisions  relato  only  to  big  game; 
in  Massachusetts  and  Ohio  only  to  small  game  or  birds.  The  tagging 
system  under  which  gamo  may  be  sold  at  certa  in  times  has  been 
adopted  in  at  least  10  States — California,  Massachusetts,  Minnesota, 
New  Hampshire,  New  Jersey,  New  York,  Oregon,  Pennsylvania, 
Utah,  and  Vermont.  These  tags  are  sold  at  a  nominal  rate,  varying 
from  3  cents  in  California  to  5  cents  in  New  York  and  Oregon. 

>  Ontario.—  Seasons  depend  on  regulations  of  game  commlssion. 

*Qutbtc. — Lieutenant  governor  in  oouncil  may  prohlblt  sale  of  any  game  for  three  years  or  less  or 
prolong  any  exbting  period  of  prohibition  for  three  years  or  less. 
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Dispositiva  of  game  raised  in  captivity— Continued. 

Arkansas:  Deer  raised  in  captivity  may  be  exportod  ií  shípped  open  to  viewr.   Deer  raised  in  preserve» 

may  be  possessed,  «oíd,  and  shípped  when  aeeompanied  by  affidarit  from  ratser  thst  said  deer  vrero 
raised  in  captivity. 

California:  Elk,  deer  (nativo  or  importad),  pheasants,  partridge,  quail,  and  wild  ducks  raised  in  cap- 
tivity under  breeder's  license,  (íre,  $2.'>)  may  bo  sold  at  any  timo  íor  breedin^  purposes  or  may  t>e  sold  for 
food  when  properly  tagged  (feo,  3  cents  a  tag)  during  tho  foilowing  &oasons:  Peer,  Aug.  14-Nov.  2;  quafl, 
Aug.  1-Fob.  2;  pheasants  and  partridge,  Oct.  1-Jan,  1;  ducks,  Oct.  15- Mar.  2;  lioonsod  breeder  maywhoot 
his  surplus  cock  pheasants  or  dock  partridgee  during  Febrnary  under  permit. 

Colorado:  Game  fumLshod  from  a  prívate  park  or  lako  of  class  A  may  be  sold  by  botóla  and  restaemnts 
at  any  time.  (Jamo  takon  from  licensed  prívate  parks  may  be  sold  or  shfpped  at  any  time  if  aecomrxinied 
by  an  invoico. 

Connectleut:  Deer,  pheasants,  and  wfld  fowl  raised  in  licensed  preserves  may  lie  sold  or  transponed 
at  any  time. 

IUlnois:  Deer  raised  in  inclosnro  for  market  may  bo  killed  Oot.  1-Feb.  1;  oook  pheasants,  Nov.  1-Feb. 

1,  under  permit.   Gamo  animáis  and  bírds  raised  in  captivity  under  1  Icense  (fee,  $2)  may  be  sold  for  pro  p- 

opitlon  or  scientíflc  purposes  at  any  time. 
Indiana:  Game  raised  in  captivity  may  l>e  killed,  sold,  or  transported  »t  any  time. 
Iowa:  Game  raised  in  captivity  under  license  (íee,  $2)  may  be  sold. 

Kansas:  Gamo  raised  in  captivity  may  be  transported  undf>r  permit  of  warden  for  scientlflc  or  propa- 
gation  purposes. 

Loulslaiia:  Game  raised  in  captivity  may  be  sold  during  tlie  open  season. 

Marj  land:  Elk,  imported  and  nativo  deer,  raised  in  licensed  preservo  (fee,  15)  may  be  sold,  deod  cr 
alive,  at  any  time  (in  Allegany  and  Garrett  Counties  white-tafled  deer  nativo  to  tho  State  rnost  bo  branded 
three  months  prior  to  kflling).  In  Washington  County  gamo  animáis  and  bírds  reared  in  licensed.  pre- 
serves (fee,  $10)  may  bo  sold  for  propagation  purposes  only. 

Massachusetts:  Pheasants  on  privato  preserves  may  be  killed  under  pormit  of  oommlssioners.  Quail 
reared  in  captivity  under  permit  may  bo  exported.  Gamo  may  bo  reared  in  captivity  under  license  (no 
fee)  and  sold  Ior  propagation  under  regulations  of  commissioners;  deer,  elk,  pheasants,  quail,  Europcan 
or  gray  partridge,  and  wild  fowl  may  bo  reared  in  captivity  under  license  (no  feo)  and  sold  for  food,  when 
properly  tagged.  Tag  fee,  5  cents. 

Michigan:  Deer  raised  in  captivity  may  bo  killed  at  any  timo  for  owner's  consumption.  Game  mised 
m  captivity  may  be  exportad  under  imrmit,  and  may  be  sold  alive  within  tho  State,  and  under  II  permit, 
alive  or  dead,  without  tho  State. 

Minnesota:  Gamo  raised  in  captivity  may  be  sold  at  any  timo— game  animáis  under  a  permit  and  birds 
under  a  tag.  Domes t lea ted  big  game  may  be  exported  under  permit. 

Missouri:  Deer  and  elk  raised  in  captivity  under  license  (feo  $5)  may  t>e  transported  and  sold  under 
regulations  of  the  commíssioner. 

Novada:  Game  raised  in  licensed  preserve  (fee  $10)  may  be  sold  or  shippod  at  any  time  under  invoico. 

New  Hampshlrc:  Game  (exeept  nuTed  groase)  raised  in  prívate  preservo  when  tagged  and  raarked  to 
show  kmd  and  number,  ñames  of  consignor  and  consignee,  and  points  of  hilling  and  destiuation,  may 
be  exportod  unaccompanied  by  the  owner.  The  Blue  Mountaín  Forest  Assocíation  b  permitted  to 
ship  deer,  elk,  and  mooso  killed  in  its  preserve. 

New  Jersey:  Deer  raisod  in  licensed  preservo  may  be  killed  at  any  timo.  Deer,  mtroducod  pheasants, 
and  mallard  and  black  ducks  raised  in  enclosed  licensed  preserve,  if  properly  tagged,  may  be  sold  for  food 
or  exportod  íor  sale,  if  shippod  open  to  view.  Live  deer  may  be  exported  for  propagat  ion  on  pay  ment 
of  $5  for  each  animal.   Breeder's  license  fee  15. 

New  México:  Game  raised  in  licensed  preserve  may  be  exported  or  sold  at  any  time. 

New  York:  Elk,  whito-taüed  deer,  European  red  deer,  fallow  deer,  roebuck,  pheasants,  mallard,  and 
black  ducks  raised  in  captivity  under  Ucease,  may  be  sold  for  breedlng  purposes  and  may  be  killed, 
sold,  or  exported  at  any  time  under  license  when  properly  tagged. 

Nortta  Carolina:  Twenty-two  counties  ha  ve  laws  in  regard  to  oertain  game  raised  in  captivity. 

North  Dakota:  Domestica  ted  gamo  may  bo  exported  and  sold  under  wrltten  permisión  of  flsh  and 
game  board. 

Oblo:  Game  birds  and  squirrels  may  be  kept  in  enclosures  for  d  ornes  tica  t  Ion. 

Oklahoma:  Gamo  raised  under  license  (fee  12)  may  bo  transported  for  propagation  at  any  time,  and 

for  food,  when  properly  tagged,  during  season  prescríbod  by  comroissioner. 
Oregon:  Gamo  birds  and  animáis  raised  in  captivity  under  pormit  may  be  exportod  or  sold  at  any  time 

upon  being  properly  tagged  by  commíssioner  or  deputy.  Tag  íee,  5  cents  each. 
Pennsytvanla:  Deer,  elk,  Belgian  or  Germán  nares,  and  ring-necked  pheasants,  raised  and  killed  In 

captivity,  may  be  sold  when  properly  marked  and  tagged.  Elk  raised  in  captivity  may  bo  exported 

under  regulations  of  the  oommfaston.  Introduced  pheasants  and  Belgian  hares  raised  in  captivity  may 

be  exported  alive. 

South  Dakota:  Game  raised  in  captivity  may  be  exported  or  sold  under  wrltten  permission  of  State 
game  warden. 

Utah:  Game  raised  in  licensed  preserve  (fee  $25)  may  be  sold  when  properly  tagged  (one  pelr  in  four  of 
game  reared  in  prívate  preserves  must  be  released  in  State  under  directkraoí  commíssioner  or  deputy). 
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Disposüion  of  gane  raúed  in  capüvity— Continuad. 

VermonH  Carne  raised  in  prívate  preserves  may  be  exportad  at  any  time  when  duly  marked  and  tagged, 
and  may  be  sold  for  propagation  at  any  time,  or  lor  tood,  onder  tag  In  accordanoe  with  regulatlons  o! 
ronimissioner- 

Waslilngton:  Game  raiwd  In  r-npiivlty  may  be  exportad  under  pennit  from  State  w  arden  or  county 

famfi  corara  ission,  and  may  be  kflled  and  sold  at  any  time. 
West  Virginia:  The  owner  of  elk  kept  in  inclosure  may  kfll  them  at  any  time,  and  may  pursue  and 

recupture,  by  kJWng  or  otherwise,  elk  whJch  ha  ve  escaped  from  hls  Inclosure.  Tame  deer  may  be  k!Hed 

by  the  owner. 

WLsconsln:  Domestica  ted  deer,  moaso,  olk,  carfbou,  and  game  birds  may  be  shlpped  or  sold  under 

pe rm.it  of  the  conservatkm  oommlsslon. 
Wyomlngt  Natural  lacrease  of  big  game  (except  nioosc)  captured  and  held  for  propagation  may  be 

LIMITS. 

Lawa  limiting  tho  amount  of  game  which  may  be  killed  in  a  day 
or  a  season  are  now  in  forcé  throughout  the  United  States,  except 
in  Kentucky,  Rhode  Island,  Virginia  (except  Back  Bay),  and  the 
District  of  Columbia,  and  in  all  the  Canadian  Provinces  except  Prince 
Edward  Island.    These  measures  are  of  comparatively  recent  origin. 

One  of  the  first  bag-limit  statutes  on  birds,  passed  in  Iowa  in 
1878/  restricted  the  number  of  prairie  chickens,  woodcock,  quail, 
and  ruffed  grouse  to  25  a  day.  These  limita  remained  unchanged 
for  35  years  un  til  the  legislature  of  1915  reduced  the  number  of 
prairie  chickens  to  8  a  day  and  qnail  to  15  a  day.  The  firet  limit 
law  on  big  game,  passed  in  Maine  in  1883,  restricted  tho  number 
killed  by  one  individual  in  a  season  to  1  moose,  2  caribou,  and  3 
deer.  In  recent  years  the  limits  have  been  materially  reduced  and 
only  a  few  States  now  allow  more  than  1  deer  in  a  season  or  more 
than  20  quail  or  25  waterfowl  in  a  day. 

Limit*  Jixtd  by  law  jar  the  capture  of  game. 
Alabara  a:  One  deer,  2  turkey  gobbWs,  25  of  e*eli  other  kind  of  birds  a  day. 

Alaskai  Three  deer,  2  moose,  3  carfbou,  3  sheep,  and  3  brown  bears  a  season;  25  prous*.  ptannlgan,  shore 
birds,  or  waterfowl  a  dny. 

Arixona:  Two  deer,  3  turkeys  a  K«ivm .  2r>  fach  of  quafl  or  ducks,  35  dores  or  whito  wings  a  day. 

Arkansast  Two  deer,  1  bear,  4  turkeys  a  season;  huntlng  partios  may  average  season 's  limit  for  each  mem- 
ber;  lí  quafl,  25  ducks  a  day. 

Ca  Ufo  rala!  Two  deer,  12  tree  squlrrels  a  season;  15  cotton-tafl  or  bush  rabblts  a  day  or  30  a  week;  4  grouse 
a  day  or  8  a  week;  4sage  nena  day  or  R  a  week;  lOmountainquaila  day  or  20  a  week;  15  vatley  or  desert 
quail  a  day  or  30  a  week;  15  WIlioo  or  j«  k  «ñipe,  black-breastcd  or  Rolden  plover,  or  yeUowlegs  a  day 
or  30  a  week;  1 5  mournlng  doves  a  day;  25  ducks  or  geese  a  day  or  50  a  week;  12honkersor  blacksoa  brant 
•  day  or  24  a  week 

Colorado:  Twenty  game  blrds  a  day,  30  In  puRsesalon.  Persona  under  12  years  of  age  limited  to  half  tu  Is 
mirnber  oí  birds. 

Connectkcutt  8bx  gray  squirrels  a  day,  20  a  season;  5  rdbhfU  a  day,  35  a  season;  5  each  of  quafl,  ruffed 
rrouse,  phc&saat,  Hungarian  partridge,  woodcock  a  day,  30  a  year;  35  rail,  50  each  of  plover,  snlpe, 
shore  birds,  and  25  waterfowl  a  d:iy. 

Déla  waret  Sil  animal"?,  50  rail,  20  ducks,  12  other  birds  or  Jowl,  except  plover,  snlpe,  and  reedbirds,  a  day. 

District  of  Columbia:  So  limits. 

Floriiat  Three  deer,  10  turkeys,  and  300  other  game  birds  a  year;  1  deer.  2  turkeys,  20  quail,  and  25  o  ich 
of  other  species  a  day. 

Georgia:  Throe  deer,  3  turkey  gobblcre  a  season;  40  doves  or  snlpe,  50  ducks,  and  25  each  of  any  other 

species  of  gamo  birds  a  day. 
Idahoi  Twe  deer,  1  elk,  1  fbex,  1  goat,  1  eheep  a  season;  18  quail,  12  each  of  partridges,  sage  hens.  grouse, 

pheasants,  24  doves,  plover,  snlpe,  ducks,  4  geese  a  day:  but  not  more  than  24  of  all  kinds  in  posaeasion. 


»  This  statute  vím,  however,  preceded  by  one  euacted  in  1874  permltting  the  shipment  oí  a  doten 
gamo  bü  ds  a  day,  provided  tho  birds  were  not  shipped  for  sale  (ch.  68,  sec.  1). 
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Limiújixed  by  lato  for  the  capture  of  gome — Continued. 

III in oís:  Fifteen  squirrels,  12  quafl,  3  prairle  chlckens,  2  cock  pheasants,  10  doves,  15  black-brcastcd  and 
golden  plover,  15  snipe,  15  yellowlegs,  15  coots,  rail,  and  gallmule,  15  ducks,  10  geese,  10  brant,  15  othcr 
watcríowl  a  day.  Limit  In  possession,  30  squirrels,  36  quafl,  12  prairle  chlckens,  40  doves,  50  blark- 
breasted  and  golden  plover,  jacksnipe,  and  yellowlegs,  €0  coots,  ralis,  and  galllnules,  CO  ducks,  20  grase, 
or  brant. 

Indiana:  Fiítccn  quail,  5  prairle  cbickens,  15  ducks  or  othcr  watcríowl  a  day;  45  birds  in  possession  as 
result  of  3  or  moro  days'  consecutivo  bunting. 

Iowa:  FiXtccn  quail  a  day,  25  in  possession;  8  pralrio  chickcns  a  dayTlG  in  possesslon;  25  each  of  all  ani- 
máis, birds,  and  gamo  a  day  or  In  possession;  50  ducks  In  possession. 

Ka  risas:  Twenty  each  of  doves,  plover,  ducks,  12  snipe  and  6  each  of  geese  and  brant  a  day. 

Kentucky:  No  limits. 

Louistana:  Two  deer  a  day  or  in  possession,  5  a  scason;  15  squlrrels,  1  turkey  gobbler,  25  dovcs,  ducks, 
poule  d'eau,  or  chorooks,  50  snipe,  15  of  any  othor  game  birds  a  day.  Market  hunters,  50  ducks  or  poule 
d'cau  a  day. 

Malne:  Two  deer  a  season  (except  in  Androscoggin,  Cumberland,  Knox,  Kennebec,  Lincoln,  Sagadahoc, 
Waldo,  and  York  Counties,  limit  1,  and  in  lumber  camps,  limit  6);  5  each  of  ruffed  grouse  and  plover, 
and  10  each  of  woodcock,  snipe,  and  ducks  a  day. 
Maryland:  One  deer  a  season;  12  rabbits,  12  squlrrels,  15  quail  (partrklges),  6  ruíTcd  grouse  (pheasants), 
3  English  pheasants,  2  wfld  turkeys,  25  doves,  12  woodcock,  12  jacksnipe  a  day;  50  rail  (ortolan)  per  tide. 
Excepliotu.— Baltimore,  per  day:  6  rabbits,  1  Jack  rabbit,  8  squlrrels,  10  quaQ  (partrklges),  2  ruffed 
grouse  (pheasants),  1  English  phcasant,  1  rlng-necked  phcasant,  1  wüd  turkey,  10  doves,  8  wood- 
cock, 12  jacksnipe;  per  tide,  50  rail.  Calvert,  per  day:  6  rabbits,  12  partrklges.  Cecfl,  per  day:  5 
rabbits,  6  squirrels,  12  quaQ  (partridges),  4  ruffed  grouse  (pheasants),  12  woodcock,  15  snipe,  50  rail, 
50  blackbirds,  20  Bartramian  sandpipcrs  (grass  plover),  20  marsh  plover,  and  25  each  of  teal,  wood, 
mallard,  black,  sprigtaO,  and  crow-bül  ducks.  Qarrett,  0  birds  a  day.  Patuxent  River,  per  day: 
75  rail  (ortolan),  75  rcedbirds. 
Massachusetts:  One  deer;  15  gray  squirrels,  15  ruffed  grouso,  20  woodcock,  20  quafl  a  .season;  5  gray 
squlrrels,  3  rufled  grouse,  4  woodcock,  4  quafl,  15  black  ducks  a  day;  pheasants,  in  counties  havtng  open 
scason,  2  a  day,  6  a  season. 

Michigan:  One  doer  a  season;  partrklge,  6  a  day,  15  in  possession,  25  a  season;  woodcock, 6  a  day,  20  in 

possession,  25  a  scason;  plover,  snipe,  yollowlegs,  10  a  day,  20  in  possession,  25  a  season;  ducks,  geese, 

brant,  25  a  day,  50  a  week  (calendar  week). 
Minnesota:  Liccnscd  residen t,  1  deer  or  1  moose  a  scason  (nonresident,  1  of  each);  15  ducks,  10  othcr 

birds combined  a  day;  45  ducks,  30  other  birds  combined  in  possession. 
Mbsisslppl:  One  deer  a  day,  5  a  season;  20  each  of  quail,  wfld  turkeys,  roblns,  cedarbirds,  plover,  tatlers, 

chorooks,  grosbecs,  coots,  poule  d'eau,  ralis,  ducks,  geese,  brant,  swans  a  day. 
Missouri:  One  deer,  2  turkeys,  10  quafl,  15  of  any  other  speeies  of  birds  a  day;  or  2  deer,  4  turkeys,  15 

quail,  25  of  any  other  speeies  of  birds  In  possession. 
Montana:  Two  deer,  1  elk  a  season;  5  each  of  grouse,  partridges,  prairle  chlckens,  fool  hens,  pheasants, 

sage  hens,  and  20  ducks  a  day. 
Nebraska:  Ten  each  squirrels,  quail,  prairle  chlckens  or  grouse,  wfld  geese  or  brant,  and  25  game  birds 

of  any  other  varlety  a  day;  20  squlrrels,  10  prairle  chlckens  or  grouse,  10  wfld  geese  or  brant,  or  50  other 

game  birds  in  ¡>oss«íslon. 

Nevada:  One  deer,  1  antelope  a  season;  20  mountain  quail,  20  valley  quail,  10  sage  hens,  6  grouse,  á  plover, 
and  15  snipe,  20  ducks  a  day  or  In  possession. 

New  Hampshlre:  Two  deer  a  season  in  Coos,  Carroll,  and  Grafton  Counties,  1  In  rest  of  State;  5  hares  or 
rabbits  a  day;  5  squlrrels  a  day  or  In  possession;  5  quail  a  day;  10  ruffed  grouse  a  day,  50  a  season;  10 
woodcock  a  day,  50  a  season;  20  ducks  a  day. 

New  Jersey:  One  deer  a  season;  10  rabbits,  10  quail,  3  ruffed  grouse,  3  English  or  rtngneck  pheasants,  3 
Hungarian  partridges,  10  woodcock,  30  marsh  hens,  20  ducks,  10  each  of  geese  and  brant  a  day  or  in  pos- 
session. (Not  applicable  to  dealer  in  game,  hotel  keeper,  etc.,  during  open  season  at  place  of  business.) 

New  México:  One  deer  a  season ;  3  wüd  turkeys,  5  grouse,  20  quafl,  20  doves,  20  ducks  a  day  or  in  possession. 

New  Tork:  Two  deer,  20  woodcock,  20  grouse,  3  male  imported  pheasants  a  season;  ü  varying  hares  or 
rabbits,  5  squirrels,  4  woodcock,  4  grouse,  25  waterfowl  (limit  for  one  boat  or  battery,  40),  15  ralis,  coots, 
mudhens  or  galllnules  (limit  for  one  boat,  20),  15  shore  birds  (limit  for  one  boat,  25)  a  day. 
Long  Island:  Fifty  quail,  20  ruffed  grouse,  30  male  pheasants  a  scason;  10  quail,  4  rufled  grouse,  6 
male  pheasants,  and  Ocottontails  or  varying  nares  a  day. 

North  Carolina:  Beaufort,  quail,  rufled  grouse,  15  a  day  combined;  Brunswick,  New  Baño  ver,  [Pender, 
15  marsh  hens  a  day;  Buncombo,  2  deer  a  season,  25  partridges,  pheasants,  wfld  turkeys,  or  doves  a  day; 
Cabarrus,  Mocklenburg,  15  quafl  (partridges)  a  day;  Clay,20quailaday;  Cleveland,  10 quail  (partridges) 
a  day;  Craven,  10  squirrels  a  day;  Daré;  5  doer  a  season;  Haywood,  1  buck  a  day,  2  a  season;  1  pheasant, 
1  wfld  turkey,  15  other  birds  a  day;  Henderson,  Jackson,  2  bucks  a  season;  Lenoir,  25  quail  a  day  for 
individual  or  party;  Lincoln,  10  quafl  a  day;  líadison,  25  birds  a  day;  Robeson,  12  quafl,  doves,  snipe, 
ducks  a  day;  Transylvank,3deeraseason,5squirrcb,20quafl(pai1xWgee)aday;  Vanee,  15  game  birds 
a  day. 


■ 
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Limita  fixtd  by  lawfor  the  capture  of  game— Continued. 

North  DakoUi  Ten  prairie  chickens,  grouse,  plorer,  combined  a  day,  20  in  possession  at  one  time;  15 

snipe,  woodcock,  rail,  ducks,  geese,  combined,  30  In  possession. 
Ohlot  Five  squlrrels,  12  eoch  of  plover,  snipe,  woodcock,  ahora  birds,  rail,  gees*,  25  ducks  a  day. 
Oklahomat  One  deer  a  season;  1  turkey  (malo)  March  15-Aprü  15,  1  turkey,  November  15-January  1; 

10  quafl,  plover,  snipe,  or  ducka  a  day,  100  a  season,  10  geese  or  brant  a  day,  1  swan  a  season. 
Oregon:  Tbree  deer  a  season;  5  sflver  grey  squlrrels  and  10  quafl  in  7  consecutivo  days;  5  sage  hens  a 

day,  10  in  7  consecutivo  days  in  distrlct  2;  5  ruffed  grouse,  pheasants,  sooty  or  blue  grouse,  sage  hens, 

prürie  chickens,  and  Chínese  pheasants  (only  2  of  which  may  be  females)  a  day,  10  in  7  consecutire  days; 

10  dores  (State)  a  day,  20  in  7  consecutiva  days;  30  shore  birds,  rail,  coot,  ducka,  and  geese  in  7  conscc- 

utive  days. 

Pennsy  Ivanla:  One  deer,  1  bear  a  season;  6  squlrrels  a  day,  20  a  week,  40  a  season;  10  rabbits  a  day,  30  a 
week,  00  a  season;  3  hares  a  day,  15  a  week,  30  a  season;  8  quail  a  day,  25  a  week,  40  a  season;  5  ruffed 
grouse  a  day,  20  a  week,  30  a  season;  4  ring-necked  pheasants  a  day,  10  a  week,  20  a  season;  4  Ilungarian 
partridges  a  day,  10  a  week,  20  a  season;  10  woodcock  a  day,  20  a  week,  30  a  season;  1  wfld  turkey  a 
week,  2  a  season.  (Week  begins  Monday  morning  and  ends  saturday  night.) 

Rhode  Island:  No  limita. 

South  Carolina*  Five  deer  a  season;  25  quafl  (partrldges),  2  wfld  turkeys,  25  doves,  12  woodcock  a  day. 
South  Dakota:  One  deer  a  year;  20  waterfowl,  10  other  birds  a  day;  25  partrldges,  ruffed  grouse,  prairie 

chickens,  sharp-tailed  (wh  i  te-breas  ted)  grouse,  pheasants,  woodcock,  golden  plover  and  upland  plover 

in  aggregate  in  possession  at  one  time;  50  snipe  and  waterfowl  in  all  ln  possession. 
Tennestee:  U nía w ful  to  kfll  more  than  20  game  birds  or  animáis  a  day. 
Texas:  Three  deer  a  season;  15  birds  a  day  (3  wild  turkeys  December  1  to  March  1). 
Utah:  One  deer  ( residen ts  only)  a  season;  15  quafl  or  doves,  8  other  upland  birds  combined  a  day  or  ln 

possession;  12  geeso  a  day,  and  25  In  all  of  snipe,  ducks,  geeso  a  day. 
Vermont:  One  deer  and  25  ruffed  grouse  or  woodcock  a  season;  5  each  of  rabbits  or  gray  squlrrels  a  day 

or  ln  possession ;  4  each  of  quafl,  ruíTod  grouse,  partrldges,  or  woodcock  a  day;  10  la  all  of  plover,  English 

snipe,  and  other  ahora  birds  a  day;  20  ducks  a  day. 
Virginia:  Back  Bay,  Princess  Anne  County,  35  ducks,  geese,  and  brant  a  day. 

Washington:  Two  deer,  1  goat,  1  caribou  a  season;  5  in  all  of  partridRes,  grouse,  p mirle chicken,  II tin- 
garían partridges,  and  ünported  pheasants,  10  quafl  a  day;  25  upland  game  birds  a  week;  in  Kittitas 
County,  3  ln  all  of  sharp-tailed  grouse,  sage  grouse,  Chínese  or  English  pheasants,  Ilungarian  partrldges 
a  day;  20  ducks,  geese,  brant,  golden  plover,  Jack  or  Wflson  snipe,  greater  and  lesser  yellowlegs  a  week 
(week  ends  mldnight  Saturday  night).  Llmit  in  possession,  30  ducks,  geese,  or  brant.  If  the  bag  of 
upland  game  birds  includes  quail,  the  llmit  is  10  a  day. 

West  Virginias  Two  deer  a  season;  12  squlrrels  a  day,  100  a  season;  12  quail  a  day,  9G  a  season;  0  ruffed 
grouse  a  day,  25  a  season;  2  wfld  turkeys  a  day,  C  a  season. 

Wisconsln :  One  deer  a  year;  5  grouse ,  prairie  chickens,  woodcock,  10  partridges  (2  in  Otaukee  and  Wash- 
ington Counties),  15  plover,  snipe,  coots,  raO,  rice  hens,  ducks  (except  wood  duck),  10  geeso  or  brant 
a  day;  20  of  all  kinds  of  birds  in  possession  by  resident  in  one  day.  Local  Limita:  Rabbit  in  Oxaukoe, 
Washington,  and  Wausbara  Counties,  10  a  day;  ln  Dodge,  Jeflerson,  Manitowoc,  and  Waukesha  Coun- 
ties, 15  a  day;  sqnirrel  in  Dodge  and  Jeflerson  Counties,  15  a  day;  in  Wausbara,  10  a  day. 

Wyomlng:  One  deer,  2  elk  (resident,  1  elk,  and  1  additional  elk  under  special  license),  1  male  sheep  a 
season;  18  birds  (of  which  not  more  than  6  may  be  grouse)  a  day  or  ln  possession. 

Aiberta:  One  deer,  1  moose,  1  caribou,  2  sheep,  2  goats  a  season;  10  grouse,  partridRes,  pheasants  prairie 
chickens,  ptarmigan  a  day,  or  100  a  season;  5  Ilungarian  partrldges  a  day,  25  a  season. 

Brttlsh  Columbiat  Three  deer  of  any  one  species,  4  in  all;  1  elk,  2  moose  (l  ln  county  of  Kootenay) 
3  caribou,  3  goats,  2  sheep  (1  in  county  of  Kootenay),  250  ducks  and  snipe  a  season;  12  grouse,  12  prairie 
chickens,  and  6  pheasants  a  day  or  in  possession. 

Manltoba:  One  in  all  of  deer,  elk,  moose,  caribou,  and  antelope  a  season;  20  ln  all  of  grouse,  partridges, 
ptarmigan,  prairie  chickens  a  day,  100  a  season;  20  ducks  o  day  in  September,  50  ducks  a  day  in  October 
and  November;  10  geese  a  day. 

New  Brunswick:  Two  deer,  1  moose,  1  caribou  a  season  (lumber  eamp  llrnited  to  2  moose,  2  caribou  a 
season);  10  partridges,  10  woodcock,  20  ducks  a  day. 

Newfoundland:  Three  caribou  (stags)  a  season. 

Nova  Scotla:  One  moose  a  season;  5  ruffed  grouse,  10  woodcock  a  day. 

Ontario:  One  deer,  1  moose.  1  caribou  a  season;  10  partridges  a  day,  200  ducks  a  season.  Two  or  mora 

persona  huntlng  together  under  license  may  kill  an  average  of  1  deer  each. 
Prtnce  Edward  Island:  Nolimlts. 

Quebect  Zone  1:  Two  deer,  1  moose,  2  caribou  a  season.  Zone  2:  Two  deer,  1  moose,  4  carttxm  a  season ; 

3  deer  and  3  caribou  additional  may  be  taken  by  persona  doralcüed  in  Province  under  $5  pennit. 
Saskatchewans  Two  in  all  of  deer,  elk,  moos*.  caribou  a  season ;  lOinallof  grouse,  partridges,  pheasants 

prairie  chickens,  ptarmigan  a  day,  or  100  a  season;  50  waterfowl  a  day,  250  a  season. 
Yukons  Six  caribou  or  deer,  2  moose,  2  elk,  2  sheep,  2  goats,  2  musk  oxen  a  season. 
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MINIMUM  AGE  LIMITS  POR  HUNTING. 

With  the  general  adoption  of  the  license  syBtem  has  come  the  noces- 
sity  of  fixing  a  mínimum  age  at  which  licenses  raay  be  issued.  The 
practice  is  by  no  means  uniform,  but  about  half  of  the  States  have 
res  trictions  of  some  sort.    These  res  trie  tions  are  of  three  general  kinds : 

(1)  Exemption  from  the  hunting  license  requirement  for  children; 

(2)  Refusal  to  issue  licenses  to  children;  and 

(3)  Requirement  that  children  must  havo  the  writton  consent  of 
the  parent  or  guardián  to  obtain  a  license. 

Children  under  12  are  not  required  to  have  a  license  in  Idaho  or 
Utah;  under  14  in  Montana,  Nevada,  Oklahoma,  or  Oregon;  under 
17  (hunting  small  game)  in  Michigan;  under  21  (hunting  email  game) 
in  Minnesota.  Children  under  13  in  New  Hampshire  and  Nebraska 
and  under  17  in  Arizona  do  not  require  a  license  when  hunting  with  a 
licensed  adult.  New  Jersey  prohibits  children  under  10  from  hunting 
with  firearms,  but  upon  apphcation  of  parent  or  guardián  issues  a  $1 
license  to  citizens  of  the  United  States  between  the  ages  of  10  and  14, 
provided  thcy  hunt  in  company  with  a  licensed  adult.  Pennsylvania 
also  prohibits  children  under  14  from  hunting,  but  issues  licenses 
to  minors  between  the  ages  of  14  and  16  upon  application  of  parent 
or  guardián. 

Licenses  are  not  issued  to  children  under  cortain  ages,  or  only  upon 
writton  consent  of  the  parent  or  guardián,  in  the  foUowing  States: 


Not  issued  under  certaln  age :  Age. 

New  Jersey   10 

rennsylvanía   14 

Wy  oming  (íor  birds)   14 

Wyoming  (big  game)   15 

Rhodalaland   15 

Wisoonsln   15 

Connecticut   16 

New  Brunswick  (big  gama)   16 


Written  consent  required:  Age. 

Indiana   14 

West  Virginia   15 

Pennsylvania                                11  to  16 

Ohio   16 

Vermont   16 

Britiah  Columbia.   16 

Saskatchewan   18 

Iowa   18 

New  Hampshire.   18 


LICENSES  POR  HUNTING  AND  SfflPPING  GAME. 

In  Arkansas  nonresidents  are  not  permitted  to  hunt,  except  on 
their  own  premises.  In  all  the  States  and  throughout  Ganada 
licenses  must  be  secured  before  nonresidents  can  hunt  any  or  certain 
kinds  of  game  (soe  fig.  3,  p.  56).  In  42  States  and  7  Canadian 
Provinces  a  liko  restriction  is  imposed  on  residents,  but  the  fees  are 
usually  much  smaller,  and  often  are  merely  nominal  (see  fig.  4,  p.  56). 

A  special  kind  of  hunting  license,  often  known  as  the  "alien" 
license,  is  being  generally  adopted  to  restrict  hunting  by  persons 
who  are  not  citizens  of  the  country,  and  is  now  in  forcé  in  about  h*lf 
of  the  States.  Following  the  example  of  Pennsylvania,  the  States  of 
Massachusetts,  New  Jersey,  North  Dakota,  and  West  Virginia  now 
proliibit  aliens  from  hunting  or  owning  or  possessing  guns. 
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In  Maine,1  Wyoming,  New  Brunswick  (on  wild  lands),  and  Nova 
Scotia  nonresidents  are  not  permitted  to  hunt  big  gamo  unless  accom- 
panied  by  qualiñed  guides. 

Landownera  or  taxpayere  are  not  required  to  pay  tho  usual  foe  in 
a  number  of  States,  and  no  license  is  required  in  Texas  or  Nova  Scotia 
of  those  hunting  in  their  own  county.  Special  exemptions  are 
toado  in  favor  of  nonresident  members  of  fish  and  game  clubs  by 
Massachusetts,  Rhode  Island,  and  Quebcc.  In  Virginia  no  license 
is  required  of  bona  fide  guests  of  residents,  and  in  Ontario  no  feo  is 
charged  for  a  guest  license. 

In  Alberta  the  resident  big-game  license  is  not  required  in  the 
northern  part  of  the  Province.  In  Newfoundland  freo  hunting 
li censes  are  granted  to  officers  of  British  warships  stationed  on  tho 
coast  for  the  protection  of  fisheries.  Manitoba  provides  that  the 
Governor  General  of  Canadá,  the  premier  and  lieutenant  governor, 
or  the  premier  of  any  Province  may  be  granted  complimentary 
licenses.  Officers  of  tho  army  or  navy  stationed  in  Nova  Scotia, 
nonresident  landownera  paying  taxes  to  tho  amount  of  $30  or  moro 
annually  in  Nova  Scotia,  and  nonresidents  owning  real  estáte-  in 
Princo  Edward  Island  to  the  valué  of  $325  and  paying  taxes  thercon, 
are  required  to  pay  feos  of  $5  only.  Tho  son  or  brother  of  a  bona 
fido  resident  returning  to  Princo  Edward  Island  may  obtain  a  licenso 
on  payment  of  $2.50  and  a  resident  may  obtain  a  nonresident  guest 
license  for  $2.25  per  week,  provided  he  receives  no  compensation 
from  such  guest.  In  Ontario  tho  lieutenant  governor  in  council  is 
authorized  to  reduco  nonresident  licenso  feos  to  tho  amount  charged 
residents  of  Ontario  by  the  Province  of  which  applicant  is  a  resident; 
and  any  farmer  living  on  his  own  land  in  the  distriets  of  Haliburton, 
Muskoka,  Parry  Sound,  Nipissing,  Algoma,  Thunder  Bay,  Rainy 
River,  Sudbury,  Manitoulin,  or  Kenora  may  tako  ojio  deer  a  season 
for  his  own  uso  without  securing  tho  proscribed  license.  In  Quebec,  in 
th©  discretion  of  the  minister  of  eolonization,  mines,  and  fisheries,  poor 
Indiana  or  settlera  may  not  bo  compelled  to  tako  out  tho  $5  resident 
licenso  required  for  an  additional  number  of  deer  and  caribou. 

Details  in  regard  to  hunting  licenses2  aro  given  in  tho  tablo  on  pages 
57-63.  In  overy  caso  tho  feo  includes  tho  amount  charged  for  issuing 
th©  license.  Tho  term  "commissioner"  unless  otherwiso  qualified 
means  tho  game  or  fish  commissioner. 

1  Maine;  On  wild  lands  of  the  State,  except  from  Dec.  1  to  15. 

*  Licenses  for  flshing  wlth  hook  and  Une  are  now  issued  in  22  States  as  follows: 

Combination  hunting  and  flshing  licenses  are  Issued  in  1  i  States:  A r liona,  Colorado,  Idaho,  Indiana, 
Montana,  Nebraska,  Nevada,  New  Jersey,  New  México,  Oregon,  Utah,  Vermont,  Washington,  ond  Wyo- 
ming.  For  fo«$,seepp.  67-61. 

General  flshing  licenses,  issued  to  either  residents  or  nonresidents,  are  required  in  Nevada  (30-day 
lloense),  S2;  Oregon,  $1;  and  Vermont,  10.00. 

Special  resident  flshing  license  are  required  in  California,  11;  and  New  México,  ti. 

Nonresident  flshing  licenses  are  required  ln California, $3;  Colorado, $2;  Delaware,t3.50;  Idaho,  $2;  Indi» 
ana, $1;  Michigan, $i (special),  13 (general);  Minnesota, ti; Montana, 12 (alien, i5);  Nobraska,t2;Now  Mex- 
ieo,t5;8outh  Carolina,  t5;  South  Dako  ta,  t2;  Washington,  t2  (county);  West  Virginia,  t5;  and  Wisoonsin,  ti. 

Flshing  licenses  are  not  required  in  Idaho  of  women  who  are  residents;  in  Indiana  of  residents  flshing 
in  their  own  county  or  an  adjoining  county,  ñor  of  the  wlfe  of  a  nonresident  licensee;  in  Michigan  and 
Vermont  of  women  who  are  nonresidents;  and  in  Nebraska  and  Wisoonsin  of  any  women. 
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Fio.  3.— Sutei  aiid  l'rovinces  which  requiro  nonresidents  to  obtain  huntlng  licenses. 

[In  Connectlcut, Delaware,  Illinois,  Indiana,  Iowa,  New  Jes  rey,  New  York,  North  Carolina,  Ohio,  Rhoda 
bland,  South  Carolina,  and  Vennont  an  additlonal  fee  of  15  to  50  cents  is  charged  for  üsuing  the  licrnse. 
Inclosed  ñames  Indícate  the  States  which  do  not  permlt  lioensees  to  take  a  limited  amount  of  g.un<> 
out  of  the  State.  Alaska  and  Newfoundland  have  150,  Nova  Bcotia  $30  and  |15,  and  Prinoe  Edward 
Island  S15  nonresident  licenses,  with  export  privile^cs.  Arkiinsas  does  not  permlt  huntlng  bjr  nonresi- 
dents,  except  on  their  own  land.] 


Fia.  4.— Sutes  and  l'rovinces  which  require  residen  ts  to  obtain  huntlng  licenses. 


[In  Connectlcut,  New  Jersey,  New  York,  Ohlo,  Oklahoma,  Pennsylvania,  Rhode  Island,  and  South 
Carolina  an  additional  feeoí  10  to  25  cents  is  charged  for  issuínj  the  1  Icense.  West  Virginia  reqnires  a  cu  un  t  y 
lieense  for  which  no  fee  Is  charped.  Nova  Scotia  and  Newfoundland  have  $5  resident  licenses  íor  huntlng 
caribou.  Note  that  many  of  the  States  adopt  the  French  method  of  exempting  lando  wners,  whilea  few 
in  the  West  (indicated  by  Unes  inclosing  ñame  of  Sute),  íoüow  the  English  method  of  requiring  everyone 
who  hunU  to  obtain  a  lieense.] 
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Details  of  hunting  and  shipping  Urentes. 
UNITED  STATES. 


Alien  

Resident  

Do  

Alas  ka: 

Nonresident  

Alien  (nonresident). 


Do. 
Do. 


(special)i.. 


Arlzona: 


Do 
Alien.. 
Do 


Resident. 


Altan  

Resident  

Colorado: 

Nonresident  or 


Do. 
Do. 
Do. 


Guide 


Nonresident  

Alien  

Resident  citizen. 


Nonresident  

Florida: 

Nonresident  or  alien. 


Do... 


Nonresident  or  alien. 
Do. 


ent  or  alien. 


ent. 


■  •••••••••••a 


Fee. 


«5.00 
15.00 
3.00 
1.00 

50.00 
100.00 


40.00 

10.00 
5.00 
150.00 


2.V0O 
10.00 
100.00 
25.00 
.50 


1.00 

10.00 

25.00 
1.00 

10.00 

2.00 

1.00 

12.00 
1.00 
5.00 


10. 21) 
15.25 
1.25 

10.50 

15.00 
3.00 

1.00 


15.00 

3.00 
1.00 


25.00 
5.00 
1.00 


10.50 
1.00 


By  whom  Issiiod. 


Probate  Judge. 

 do  

....do  

....do  


Governor . 

....do... 
....do... 


.do. 


 do... 

....do.. 
....do.. 


Warden  or  licensc  collector 

« •  •  ■  do  n  •>•••••••*•*•>•••• 

*  ■  ■  •  do 

•  •  •  •  do  ...... ....... ........ 

....do  


romraLsslon. 


FLsh  commissloner 
oounty  clerk. 

 do  

....do  


Commissloner  or  county 
recorder. 

 do  


.do. 


.  .do. . , 

..do... 


Co 


City  or  borough  clerk. 

>•>•••  do .  ■  .  .  .•••••••>•># 

 do  


CommLs-iion. 


County  Judge. 
 do  


.do. 


Commissloner  or  county 
warden. 
.do. 


.do. 


Warden  and  dcputles. 

.do  


.do. 


County  clerk  

City  or  county  clerk.. 


State  ] 
County  license. 


American   citizen   or  native  of 

Alaska.    Fee  flxed  by  governor. 
Ezport  of  heads  or  trophies  by 
resident. 
Do. 
Do. 

Export  of  moose  from  southern 
Alaska. 

Deer  and  wild  turkey. 
Birds  and  ílsh. 
Deer. 

Birds  and  flsh. 

(Jeneral.     Duplícate    license,  10 
cents. 

Deer.   Nonrcsidents  not  permitted 
to  bunt.* 

Expires  June  30. 

Do. 
Do. 


County  license — birds,  good  for  1 
week. 

County  license— birds,  good  for  1 
day. 

Hunting  and  ÍLshinK  license. 
Do. 

Must  also  have  State  hunting  li- 


li untim:  and  trapplng. 


County  license. 
Required  of  resident  of  State, 

resident  of  county. 
County  IWnse;  not  required  of  res- 

i'lent  Confedérate  vetaran  enti- 

tled  to  a  State  pensión. 

State  license. 
Do. 

County  license  good  only  in  countv 
of  resldewe;  not  required  in  mill- 
tia  distrk-t.   Expires  Feb.  1. 

Bógame.   Expires  Mar.  31. 
Birds  only. 

Hunting  and  flshing.  Not  required 
of  women. 

Expires  June  1. 


« Akuiir  Not  more  than  one  general  ($40)  líense  and  two  special  ($150)  moose  licenses  issued  to 
person  in  one  year.  Each  shinper  must  file  with  the  customs  ofTice  at  port  oí  shipment  an  aflldavit  that 
he  has  not  viola ted  the  gamelaw;  that  the  trophy  to  Ne  shipped  has  not  been  bought  or  purchased,  has 
not  been  sold,  and  is  not  shipped  for  purpose  of  sale;  that  he  is  the  owner  of  the  trophy,  and,  in  case  of 
moose  whether  the  animal  from  which  it  was  taken  was  killed  north  or  south  of  latitude  82*. 

•  Arkanmu:  But  see  State  v.  Hallory,  83  8.  W.,  955,  deciding  that  nonrreddents  may  hunt  on  thelr  own 
land.  A  resident  is  required  to  obtain  wTitton  pormission  for  hunting  on  inclosed  land  oí  another. 

•  Moho:  Not  required  oí  veterans  oí  the  Civil  War. 
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DetaiU  o/hunting  and  ghipping  licenses — Continued. 
UNITED  STATES— Continued. 


State  and  kind  oí  license. 


Indiana: 1 

Nouresident. 


Resident. 


I«m  .i : 

Nouresident  

Resident  

Nouresident  

Restdent  

Kentucky: 

NonrosiJcnt  or  alien. 

Resident  

Loulslana: 

Nonresidcnt  or  alien. 

Market  hunting  

Resident  

Do  


Trapper  

Maine: 

Nonrosident . 
Do  


Resident  alien. 


Camp  kooper  

Guido  (nonresidont). 


Guido  (resident). 


S!i¡l>t>in«  (n-sidi-nt). 


Trappor  

Maryland: 

Nonresidont  >. 


Feo. 


$15. 50 


1.00 


10.50 
1.00 

15.00 
1.00 

15.00 
1.00 

15. ix) 
10.00 
3.00 
.50 

2.00 

15.00 
5.00 


15. 00 


5.00 


LOO 


5.00 

5.00 
25.50 


By  whom  issued. 


Clerk  oí  circuit  court . 


Comniissioner  or  clerk  of 
circuit  court. 


County  auditor. 
 do  


Secretary  oí  state. 
Countv  clerk  


County  clerk. 

 do  


Tax  colloctor. 

....do  

....do  

....do  


.do. 


Coramissioners. 
....do  


.do. 


.do. 
.do. 


.do. 

.do. 

.do. 


Jflerk  oí  circuit  court 


Dauüs  of 


Hunting  and  ílshing.   Good  loe  1 
year.    Civil  War  ve  tenas  ex* 

cepted. 
Do. 

Expires  July  L 


Issued  to  residen ts  only. 
State  license. 

County  1  ícense  not  required  in  ward 

oí  resldenoe. 


All  game,  Oct.  1-Jan.  1. 

Game  that  may  be  shot 
deer  seus<m  in  certain  counties. 
Ilolder  may  obtain  big-gan* 
license  by  paying  lloaddiüonaL 

Not  required  oí  aliena  who  pay 
taxes  or  who  havo  resfded  ta 
State  2  years  oontinuously  prior 
to  applicatian. 

Guido  tobe regis Ui red. and  togu ida 
not  moro  than  5  persons  at  a 

time. 

G u ido  to  be  rogistered,  and  to  gu ida 
not  moro  than  5  persons  at  a 

time. 

Moose,  $ó;  deer,  12;  one  pair  oí 
gamo  birds  in  7  day»,  SO  cents. 


Sepárate  county  laws. 


i  Maryland:  County  and  local  1  ¡censes  aro  issued  at  tho  following  ratea,  lncluding  clerk  feas: 


Kent  » 

Montgomery  

I'atuxent  River  * 

I'rince  George  

Queen  Anuo  

St.  Mary  

Somerset  • 

Talbol  

Washington  é 

Wicomico  

Woroaster  


15.00 

15.  SO 
11.00 
2¡i  '  ) 
4.50 
IN  U) 

\  i  :o 
10  00 
10.  í0 
10.50 
I1' 


Allegany   810. 50 

Baltimors  o  10.00 

Calvert   10.50 

Carolme   5.00 

Carroll   10. 50 

Cera   10. 00 

Charles   5.50 

Dorchoster   a  10.00 

Frederkk   15.50 

Garrett   10.00 

Ilarford   5.15 

Howard   8. 00 

a  Residente  oí  State.  Baltimoreand  Dorchester  (ice,  $5);  Somerset  ($2.75). 

*  Fea  only  $5.50  ií  invitad  by  resident  landowner. 
c  Club  license,  $25. 

d  N'ot  required  ü  wrUton  permission  bo  secured  írom  landowner  or  lessee. 

Guetts:  Guestsof  landowners  aro  required  to  obtain  liconses.  ouly  in  Alleganv,  Baltimore.  Carolina 
Cecil,  Dorchester  (except relativea  of  host),  Garrett,  Kent,  Somerset,  Tal bot,  and  Worcester  Countiea. 

Jietident  licerue*:  Required  in  Baltimore  and  Dorchester  (íee  $1  >,  Ilarford  ($1.15). 

Sinkbozt»neakboat, blind, pu*ker~CeciL'  8ncakboat(  Bohemia  and  Elk  Rivera),  $5.50;  sinkbox  (Bohemia. 
Elk,  and  Sassafras  Rivera).  $10.50.  A  une  A  rundel:  Pusher,  $2;  booby  and  brush  blinda  (weat  side  Cbrsa- 
peoko  Bay),  $5;  (South  River),  $2.50;  Ilarford:  Sinkbox,  $23.75;  sneakboat,  $5.75.  Kent:  Sinkbox,  l*>; 
blind,  $5.  Queen  Annt:  Sinkbox,  $10. 50;  8neakboat,$5.75;  boobv,  blind,  $2.50;  Susquthanna  Flan:  Sink- 
box. $J0.75;  sneakboat ,  $5. 75.  Tatbot:  Sinkbox,  $5;  blind  or  8ink'l>ox  (Díckson  Bay ),  $5.  Patuzcnt  Sirtr: 
l'usner,  $2.50  ( required  oí  residen  ta  to  push  or  paddle  nonresldenta). 

Anne  A  rundel  prohihtts  htmting  by  nonreaidents  of  the  county  except  by  permission  of  landowners,  and 
Charlea  prohibita  hunting  oí  watoríowl  by  nonresldeots. 

*  In  Cecii  County  by  the  Cecil  County  Gamo  Protoctivo  Associatlon;  In  Ilarford  County  by  lustice  of  the 

pon  ce. 


Digitized  by  Google 


GAME  LAWS  FOR  1915. 


59 


Details  of  hunting  and  shipping  Vicente* — Continued. 
UNITED  STATES — Continued. 


SUte  and  kind  of  license. 


M;iss;ichuselts: 

Nonresident  

Resident  

Michigan: 

Nonresident  or  alien. . . 

Do  

Residen  t  

Do  

Export  

Minnesota: 

Noinvsident  

Do  

Resident  

Do  

Nonresident  (trapperj. 
Mlssisstppl: 

Non  resident  

Missouri: 

Nonresident  

Resident  , 


Do. 


Montana: 

Nonresident . 

Do  


Resident  •  

Guido  

Shipping  (resident). 

Nebraska: 

Nonresident  


Rowldent. 


Nevada: 

Nonresident  

Alien  

Resident  

New  llainpsblre: 

Nonresident  or  nilón. 


Resident  

Guide  

Do  

New  Jersey:* 
Nonresident . 


Resident  citizen  

New  México: 

Nonresident  or  resident  alien 

Do  

Nonresident  

Nonrwident  alisa.  

Do  

Resident  

Do  

Do  

Do  . 

Guide  

New  York: 

Nunresidont  or  alisa  


'inuo 
1.00 

25.00 
10.00 
1.50 
1.00 
10.00 

25.00 
10.00 
1.00 
1.00 
10.00 

20.00 

25. 00 
i.  00 

1.00 


2>.  (X) 
10.00 
30.00 

1.00 
10.  00 
.50 


10.00 
1.00 


10.00 
25.00 
1.00 

15.00 

1.00 
1.00 
20.00 

10.15 

1.15 

30.00 

H.00 

10.00 
5.100 
50.00 
2.00 
1.50 
1.00 
1.00 
5.00 

20.50 


Resident. 


1.10 


By  wbom  issued. 


Details  oí  license. 


rouiini»iomTs  

City  or  town  clork. 


County  clerk.. 

—  .do  

....do  

■ .  ■ .do  

srv  WAnl-n.. 


Commissioner.. 

....do  

County  auditor. 

 do  

....do  


SherüT. 


Commissioner  

County  clerk  or  license  col- 
lector. 

...do  


Warden.. 

 .do. . . 

....do... 


"Warden  or  justlee  oí  peace. 
Warden  

....do  


Commissioner  or  county 
clerk. 

....do  


County  clerk  or  warden. . . 

— do  

....do  


Commissioner    or  town 
clerk. 

 do  

Commissioner  . 

 do  


County,  clty,  or  town  clerk 
and  "sularied  u  urden*. 

....do  


County  clerk  or  deputy.. 

■  •  ■  •  ■  (10 iBJIMÜf  MMSSffl  • 

■  •   |  •  S  ■  a 

 do  

■  •  •  •  .  '  » '  ' 

i  •  •  •  -  '  1  '  '  |t(|9*S#(fttt<t#SSII 
I  •  •  "  •  CÍO i|^tS**t  VttStfl 
)SS4  *d0 ••••••••••  ■ 

•  • • • »QO.      •  •••••••>•>••••••• 

 do  


County,  city ,  or  town  clerk 


.do. 


Deer. 

Small  gamo  only. 
Deer. 

Small  game. 


Gamo  animáis. 
Game  birds. 
I>eor  and  mooso. 
Carne  birds. 


County  license. 


State  license. 

County  license.  Required  in 
county  of  residen co  or  adjoinmg 
countias. 

Hunting  and  flshing. 
Birds  and  flsh. 

Birds  and  flsh  (gun  license  re- 

quired,  íoe  $2.'.). 
Birds  and  flsh. 
Issued  to  residente  only. 
l'ermits  limited  exporta  in  opea 

season. 

Hunting  and  flshing. 

Hunting  and  flshing.  Not  required 
oí  womon. 

Not  required  of  womon. 


requ 
Do 
Do 


Resident. 
Nonresident. 


Hunting  and  flshing. 

A 11  guiñe  and  flsh. 

Carne. 

Birds. 

All  gamo  and  flsh. 
O  a  me. 

AU  gnme  and  flsh. 
Carne. 

Big  gnme.  including  tiirkeys. 
Carne  birds  except  turkeys. 
Issued  to  residente  only. 

Fes  for  nonresident  taxnayer 
$10.50.  Alteration,  etc.,  íorgery, 
secón d  dsgree. 

Alteration  of  license  íorgery. 


i  Matmehvaetts:  Mombers  of  incorporated  game  clutw  owning  real  estáte  assessed  at  not  lesa  than  11,000 
and  organized  prior  to  1907,  owners.  or  their  minar  children  over  ls  years  oíd,  oí  real  estáte  assertued  at  not 
leas  tiian  $500,  or  nonresidenls  invited  (for  not  moro  than  4  days)  "by  members  oí  incorporated  club  for 
hunting  foxes,  pay  a  fee  of  $\ . 

*  Montana:  l  níted  States  offleers  and  «oldlers  stationed  in  the  State,  students  ofany  institution  oí  leara- 
ing,  and  offleers  of  the  United  States  Forest  Service  classod  as  residente. 

*  Stv  Jersey;  Unnaturallzed,  foroign-born  person  prohihited  from  hunting  or  owning  shotgun  or  rifle 
uniera  he  is  the  owner  oí  real  proporty  to  the  valué  oí  $2,000  abovo  all  encumbrauces. 
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Detaih  ofhunting  and  shippxng  Hcrnse» — Continued. 
UNITED  STATES — Continuad. 


Stnte  and  klnd  of  license. 


N'orth  Carolina: 

Nonrcsident  (Auduhon)... 


Nonrcsident  (spccial) 
Norlh  Dakota: 

Nanret.ident  


Kcsident  

Ohlo: 

Nonrcsident. 


Resldent  

Oklahoma: 

Nonrcsident . 


Alien  

Ke.M.lent  riti/eti . 
Oregont» 

Nonrcsident. . . . 
Alien  


Residont  

Pennsylvanla: 

Ñonreaident . 
Kcsident  


Rhode  Island: 

Nonrcsident 1  

Alien  

Kcsident  

South  Carolina! 

Nonrcsident  and  alien. 
Kcsident  *  


Do  

Soutli  Dakota: 

Nonre-ident . . 


Do  

Kcsident  

Do  

Tenncssee: 

Nonrcsident .... 

Kcsident  

Do  

Market  hunting. 
Teias: 

Nonclt  Iren  

Rcaidcnt  

uuii: 

Nonrcsident  


Fee. 


110. 38 

10.50 
25.00 

1.00 
15.25 

1.25 

15.00 

25.00 
1.25 

10.00 
25.00 

1.00 

10.00 
1.15 


10.15 
15.15 
1.15 

15.21 
1.10 


3.00 

25.00 

15.00 
5.00 
1.00 

10.00 
1.00 
2.00 

25.00 

15.00 
1.75 

5.00 


Alien   15.00 

Kcsident   1.25 


By  whom  issued. 


Clerk  of  superior  court. 


.do. 


Commissioncra,  deputiea, 
or  county  auditor. 

 do  


Clerk  county  court  or  town 
clerk. 

 do  


W  arden, deputy , orcounty 
clerk. 

•  *  •  *  •  •  »  ■ 

. . . .do  


County  clerk. 

Comm'ission. . 


County  clerk. 


County  trcaaurer  

County  treasureror  Justlce 
oí  peace. 


City  or  town  clerk. 

■  •  *  ■  íiO  ■  •  a  •  1*1  •••••• 

....do  


County  clerk. . 
Countv  clerk 
warúen . 


or  gamo 


Warden  or  county  treaa- 
urer. 

 do  

Countv  troaaurer  

 do  


County  clerk. 

. . .  .do  

. . . .do  

 do  


Commissi»  nrr. 
Countv  clerk. . 


Commlssloner,  deputy,  or 
J us tic-e  oí  peace. 

|    -    •    ■   m  d  a  *  •   -  •  *  #  *  m  m  m  •  • 

 do  


Details  of  1  Ícense. 


Cood  onlv  in  32  counties  not 
covered  ny  the  following  or  by 
local  lieensea. 

Good  only  in  county  of ; 


Aliena  not  permitted  to  hunt. 


All  game  exeept  deer,  turkev,  or 
pniirie  chicken.   Expires  May  1. 

Da 


f¡un    1  ¡cense.    Does   not  pennit 

hunting. 
Jlunting. 

A  liens  not  permitted  to  hunt. 


All  game. 

County  1  ícense.  Hunting  on  land 
of  another  in  county  oí  residence 
permitted  under  written  permis- 

sion. 
State  1  Ícense. 

Big  game  and  game  birda.  Ex- 

pires  June  30. 
r.ame  birda  only. 
County  licenae."  BIg  gamo, 
(¡ame  birds. 


County  licenae. 
State  licenae. 

Annual  licenae;  $200  bond  required. 

Expires  Fept.  1. 
Do. 

Hunting   and    flahing.   Not  re* 
quired  for  rabbits. 

Do. 

Hunting   and    flahing.   Not  re- 
quired for  hunting  rabbits,  or  of 

w  ornen. 

>  Tasued  in  the  following  58  counties:  Beaufort  .Bertie,  Cabarrus.  Camden,  Carteret.  Caswell,  Catawba, 
Cherokee,  Chowan,  Clay,  Cleveland,  Currituck,  Daro,  Davidsop,  Davie,  Duplin,  Forsyth,  Franklm,  Gaa- 
ton,  (¿ates,  Graham,  Granvillc,  Haliíax,  Harnett,  Henderaon,  Iíertíord,  II  y  de,  Jackson,  Jonus  ton.  Jones, 
Lincoln,  Macón,  Madison,  Martin.  Mitchell,  Montgomery,  Nash,  l'amlicb,  Pasquotank,  Pender,  Per- 

Íuimans,  Pitt,  Polk,  Randolph,  Richmond,  Sampson.  Stanly,  Stokes.  Swain,  TransylvanJa,  Tyrrell, 
inon.  Vanee,  Washington,  Wayne.  Wilkes,  Wilson,  Yadkin.  Special  licenae  provisiona  are  in  forcé  in 
A lexander,  Caswell,  Clay,  Craven.  Daré  (wild  fowl),  naywood,  Hoke.  Jackson,  Lincoln,  Northampton, 
Onslow,  l'amlico,  Pender,  Robeson,  Warren  and  Yaneey  Coumies.  Detalla  of  these  are  given  in  Poster 
No.  33.  copies  of  which  muy  be  had  free  on  applicatioñ  to  the  Biological  Survey,  U.  8.  Department  of 
Agriculture. 

»  Oregon:  Veterana  of  the  Civil  War  pay  no  fee  for  licenae;  women  not  required  to  obtam  lieense. 

*  Rhode  IilaruL'  Nonrcsident  citizens  and  membersof  hunting  or  flahing  clubs  incorporated  prior  toJan.l. 
190Q,  owning  real  estáte  to  the  valué  oí  $1,000,  and  nonrcsident  citizens  owuing  real  estáte  assessed  at  not 
leas  than  1500,  pay  a  fee  of  SI  .15. 

*S(ntfh  Carotina:  Resident  lieensea  only  required  In  following  17  counties:  Barnwcll,  Beaufort,  Calhoun, 
Charleston,  Cheater,  Darlington,  Dillon,  Dorchoster,  Florence,  Greenville,  llampton,  Jas  per,  Laurens, 
Lexington,  Marión,  Oconee,  and  Crangeburg. 
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Details  of  hunting  and  shipping  licenses—Conúnued. 
TJNTTED  STATES-Continued. 


and  kind  of 


liy  whom  issued. 


Details  oí  license, 


Vermont: 

Nonresident ' . 


Resident . 
Do.., 
V'irrlnla:2 


Washington: 

Nonrcsidcnt . 

Do  

Alien  


Resident. 
Do... 
VI 


Do. 


Wlsconsln:» 

Nonrcsidcnt  

Do  

Resident  

Wyomlng : 

Nonresident  or  alien. 


Nonrcsidcnt. 

Do. 


Alien  

Resident». 


Do... 


Do. 

SUS'.: 


$10.  £0 

1.00 
.60 

10.00 


10.00 
5.00 
1Ó.0U 

5.00 
1.00 

lfi.00 


3.00 


2.*».  m 

10.00 
1.00 

50.00 

10.  00 
5.00 
5.00 
2.50 

10.00 

1.00 

10.00 

r>.oo 


Town  clerk 
 do. 


do  

County  elerk . 


State  auditor.. . 
Countv  auditor. 
.State  auditor.. . 


 do  

County  auditor. 

County  elerk..., 


.do 
.do. 


Fceretary  of  state. 

, . . .  .do  

County  elerk  


Justice  of  peace,  assistant 

warden,  or  deputy. 
.....do  , 


 do  

 do  

Justice  of 
w arden. 
 do  


peace  or 


....do  

Justice  of  peace.. 


Hunting    and    flshing.  Expires 
Apr.  1. 
Do. 

Hunting  and  flshing. 

Good  In  open  season  ln  the  6 
montus  foílowlng  issuo. 

State  license.   Expires  Mar.  1. 
Countv  license. 

(¡un  license.   Consular  certifícate 

required.4 
State  license. 
County  license. 


State 

mitted  to  hunt. 
No  fee.  County  license. 
State   license.  Required 

county  of  residen  ce. 

AU  pune. 

All  game  exeept  decr 


Hunting  añil  ílshing. 

Bears  on!v. 
Hirds  and  fish. 
liirds  only. 
Ord  inary. 

1  additional  elk.   Issued  to  holder 

of  ordinary  resident  lieense. 
Dirds  only. 

Cnui  and  fishins  license.  Not  re- 
quired of  holder  of  $ri<)  alien  hunt- 
ing license,  liona  fulo  residents, 
or  íreeholder  paying  taxes  in 
excess  of  $100. 


1  Vermont:  Fee,  60  cents  if  applicant  pays  taxes  on  improved  real  estáte  in  Vermont  appraised  at  $1 ,000. 
'  Virginia:  Rappahannock  Kmnty  requires  wrltten  and  duly  acknowledged  permistión  (good  for  4 
months)  before  permitting  hunting  or  trapping  on  another's  lana. 

*  Guests  not  required  to  procure  license  to  hunt  on  land  oí  bost,  provided  the  host  receivea  no  compensa- 
tion,  directly  or  indirectly,  írom  such  guest  and  hunts  with  bim. 

*  Washington:  Holder  may  then  «©cure  $1  county  hunting  and  flshfng  license  or  a  $5  State  license. 
*Wi$con*in:  Bona  flde  settler  who  has  not  resided  in  the  State  1  year  may  take  out  a  special  resident 

license.   Holder  of  nonresident  special  license  may  obtain  general  license  on  payment  of  $15  additional. 

*  Wvoming:  Applicant  mus t  bean  elector  oí  the  State;  achlld  or  ward,over  15  years.of  an  elector;  a  soldier 
or  sailor  oí  the  h  nited  States  and  an  elector  thereoí,  stationed  1  year  at  a  post  in  the  State;  or  a  nonresident 
paying  $100  or  more  taxes  on  property  ovmed  in  the  State;  or  an  offleer  employed  in  the  State  by  the  National 
Forest  Service.  Soldier  or  sailor  must  employ  guide. 

1  elector  oí  State,  a  íreeholder  or  have  a  valid  flling  on  public  lands 

report  to  game  warden;  required  lo 


•  Ouide  must  be  cititen  and  qualífled 
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DetaiU  of  hunting  and  shipping  licente*— Con tinued. 


State  i 


id  of  licanse. 


Fee. 


By 


Do  

Guido,  camp  hclp. 


Resident». 
Do.... 
Do.... 


Market  hunting.. 
British  Columbla: 


Do. 
Do. 
Do. 


Residant  

Do  

Do  

Guido  

Manltoba: 

Nonresident  

Do  

Resident  

Do  

New  Brunswick:  * 
Nonrosidont  

Do  


Do. 


Do.., 
Resldont. 
Hinkbox. 
Guido... 


Camp  holp. 


Newf  oundland : 

Nonresident.. 

Guido  


Resident.... 
Householder. 
cotia:» 

Nonresident. 


Do.. 
Alien.... 
Resident . 


Guido  

Ontario: 

Nonresident. 

Do  

Resldont  

Do  

Guest  


Guide  

Prlnce  Edward  Island: 

Nonresident  


$25.00 

5.00 
5.00 

2.50 
1.25 
1.00 

5.00 

100.00 

50.00 
25.00 
5.00 

2.50 
5.00 
10.00 
5.00 

50.00 
15.00 
4.00 
1.00 

50.00 
25.00 

10.00 

10.00 
3.00 
1.00 
1.00 

1.00 
50.00 

51.00 
50.00 

5.00 


30.00 

15.00 
5.00 
5.00 
2.00 

50.00 

25.00 
5.00 
2.00 


2.00 
15.00 


.do 


.do., 
.do., 
.do.. 

.do. 


Warden  or  any 

ment  agent. 

a  a  •  sdOa  •••••••••• 

....do  

....do  


Oovorn- 


 do  

....do  

•  *  •  •  ilo  •••••••• 

....do  


.do. 
.do., 
.do. 


•do. 

.do. 

.do. 
.do. 
.do. 


.do. 

.do. 
.do. 


Gamo  and  flsheries  l>oard. 
....do  


..do. 
.do. 


Provincial 
co 


.do. 

.do. 
.do. 
.do. 


Ruperintendent  of  gamo. 

 do  

i  • • • «do  >•••••■•••••••«••• 

.  a  ■  •  adO  aaaaaaaaaaaaaaaaaa 

 do  


.do. 


Gamo  inspector  or  tax  col- 
lector. 


Rirds  only. 
Resident  I_ 
belp  shall  not  guide. 


R  |P^um 


sonthof  lat.  55*. 
oí  city  or 


Meml***  oí  Army,  Navy,  er 
Militia  in  actual  Borrico  exempt. 

Birds  only.   Good  Sept.  1-Mar.  31. 

Reara  only.  Good  Jan.  1-July  15. 

Rirds  only.  British  subject.  Good 
for  1  week. 

Rirds  and  deor  only. 

Rirds  and  all  big  gamo. 

Rirds,  all  big  gama,  and  trapplng. 


Rritish  subject. 
Rig  gama  only. 

Rirds  only. 

Moose,  caribou,  and  daer. 
Gama  birds. 

County. 
2  daer  only.  Discretionary 


Gama  birds. 
Moose,  caribou,  and  daer. 
For  geese  and  brant. 
Resklent  arcompa 
hunting  big  gamo. 
Resident. 
Nonresident. 


Can  not  amploy  uní  ¡cansad  gnid-, 
Nonr.vsid.nit.   Resident  0dS  í 

censas  freo. 
3  caritxm  not  for  trame. 
Do. 


cock  and 
Roquirod  of  alien*  who  hará  _ 
reshled  in  Provine*  for  5  years. 
For  caribou  outside  counry  of 

denoa. 

ResMent .   Expires  Aug.  1. 


Vil  gama. 

Dueles  and  other  small 
Moose  and  caribou. 

Deer. 

No  fee  requlred.  Good 


for  1 


All  game.  Expires  1  yoar  after 
dat  e.  1  f  appucaut  paya  taxes  on 
real^estate  to  the  v 


1  Alberto:  Farmers  or  thoir  sons  roslding  on  own  land,  fea  SI:  bird  lleense  not  raqui 
of  family  rasiding  with  him  npon  his  íarm,  or  of  residen  ta  roslding  north  of  lat.  55o 
*  Nrw  Brunswick:  Nonresident  hunting  big  game  must  be  in  charge  oí  a  ragislorod  guida. 
»  Nova  Scotia:  Nonresident  hunt  ing  big  gurae  must  be  in  charge  of  a  registrad  guide.  Nonresident  paying 
i  on  real  estáte  to  the  amount  of  the  lioense  fee,  required  to  pay  only  *5. 
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CANADA  — Cont  iuue- 1 . 


State  and  kind  oí  Ucease. 

Feo. 

By  whom  lamed. 

Detalla  of  1  Ícense. 



Nonr<*sid<*nt  

Do  

25.00 
10.00 

1.00 

5.00 

60.00 
25.00 
10.00 
fi.00 
1.00 

100.00 

Minister  ofcolonization  

 do  

Alígame. 

Issued  U>  E&embers  of  ineorporated 

hunting  clubs. 
Btg  game.  Not  requircd  of  person 

minting  for  own  ose. 
3  deer  and  3  caribou  additkm.d  to 

bag  limit. 

B1k  eamc  oíd  y. 
Hird*  oulv. 

Birds  ouly.    Oood  for  0  days. 
15ig  carne. 

Birds  only.    Roquirrd  of  re.dd.-nt 

of  city  or  town. 

All  gam\ 

Do  

Sastcatehewan: 

Minister  oí  ngrlculttire  

Takont 

Commfcslon<»r  orgina 
guardián. 
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(Jame  and  fish  warden,  Santa  Fe. 
New  York: 


OFFICIALS  FROM  WHOM  STATE  GAME  LAWS  MAY  BE 

OBTAINED. 

Alabama: 

8  ta  te  game  and  fish  commlssloner, . 
Alas  ka:  The  govexnor,  Juneau. 

Secretary  of  Agrlculture,  Washington,  D.  C. 
Arlsona: 

State  game  warden,  Phoenix. 
Arkansas: 

Secretary,  gamo  and  flsh  oommission,  Little 
Rock. 
California: 

Ezecutlve  omcer,  flsh  and  game 
Mills  Bufldlng,  San 
Colorado: 

State  game  and  flsh 
Connectlcut: 

Secretary,  commisdon  oí  ñsberies  and  game, 
Hartford. 
Delaware: 

Chief  game  warden,  Dover. 
Dlstrlet  of  Colombia: 

Supt  Metropolitan  Pólice,  Washington,  D.  C. 
Florida: 

Secretary  of  staU«,  Tallahassee. 
Georgia: 

O  ame  and  fish  curamissioner,  Atlanta. 
Idaho: 

Fish  and  game  warden,  Boise, 
illmolst 

Game  and  flsh  oommission,  Spríngfield. 
Indlanat 

Comm  isa  i  uner  flsherles  and  game,  Indiana  polla, 
ras 

State  flsh  and 


State  flsh  and  game  warden,  Pratt. 
Kentucky: 

Executive  agent,  game  and  flsh  oommiasion, 
Frankfort. 
Loulslana: 

Conservatlon  commission,  New  Orleons. 


Commission  of  Inland  flsherles  and 
Augusta. 
Maryland: 

Game  warden,  510  Oarrett  BuOdlng,  Baltlmore. 
MassachusettSS 

Chalrman,  commissioners  of  flsherles  and  game, 
State  House,  Boston. 
Michigan: 

Commlssloner  game,  flsh,  and  forest-fire  depart- 
ment,  Lanslng. 
Minnesota: 

Game  and  fish  commlssloner,  St  Paul. 
MlHslssIppl: 

Secretary  of  state,  Jackson. 
Missouri! 

Game  and  flsh  commlssloner,  Jefferson  City. 


Stato  gamo 
Nebraska: 

Game  and  flsh  commlssloner,  Lincoln. 
Nevada : 

Secretary  of  state,  Carson  City. 
New  Hamos hl re: 

Flsh  and  game  commbsioner,  Concord. 
New  Jersey: 

Secretary  board  of  fish  and  game 
ers,  Tren  ton. 


North.  Carolina: 

Secretary  Audubon  Soclety  of  North  Carolina, 
Ralelgh. 
North  Dakota: 

Secretary  game  and  flsh  board,  Fargo. 
ObJo: 

Chief  game  warden,  Board  of  Agrlculture,  Co- 
lumbas. 
Oklahoma: 

State  game  warden,  Oklahoma  City. 
Oregont 

State  game  warden,  Portland. 
Pennsylvanla: 

Secretary  board  of  game  comniissioners.  Bar- 
risburg. 
Rhode  Island: 

Commissioncr  of  birds,  RumJbrd. 
South  CaroUna: 

Chfcf  game  warden,  Columbla. 
South  Dakota: 

State  game  warden,  Plerre. 
Tennessee: 

Stato  gamo  and  flsh  warden,  Nashvillo. 
Texas: 

Oame,  fish,  and  oyster  oommlsskmer,  Austtn. 
Utah» 

Fish  and  gamo  commlssioner,  Salt  Lake  City. 
Vermont: 

Fish  and  gamo  comm  isskme; 
Virginias 

Secretary  of  state,  Rkhmond. 


Chief  game ' 

Seattle. 
Chief  deputy  i 
West  Virginia: 

Forest,  game,  and  fish  warden,  Bellngton. 


Secretary 
Wyomlns;: 

State  game  warden,  Landcr 

«■ta».  CANADA. 

Chief  game  guardián, 
Brltlsh  Columbla: 

Provincial  game  warden,  Vancouver. 
Maní  toba: 

Chief  game  guardián,  Wmnlpeg. 
New  Brunswick: 

Minister  of  lands  and 
Newfoundland: 

Secretary  department  of  marine  and 
8t.  Johns. 
Nova  Seo  tía: 

Chief  game  commissioncr,  Ilalifax. 
Ontario: 

Superintendent  game  and  flsherles,  Toronto. 


Game  inspector,  Charlotte» wn. 
Quebect 


Saskatchewan: 

Chief  game  guardián,  Regina. 
Yukon: 

Territorial  secretary,  Dawson. 

WASHINGTON  :  GOVERNMENT  PBtNTINQ  OFTICg  I 
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BUR  CLOVER. 


By  Ohabeb  V.  Pipes,  Agrostologist  in  Charge,  and  R^an»  McKek,  A»*i*tant 
Agróstologist,  Office  of  Forage-Crop  InvépUgQtiofi*.       a   /v.  / 


Pa§* 

intnxiuftion   1 

Kinds  of  bar  clover   2 

Climatic  adaptatlons   3 

Soil  pre  (trences   4 

Time  of  seeding   4 

Botrtng  tha  nad   5 

Oerminat  ion  of  the  wd   5 

  6 

  7 


l'uicr. 

B  ur  clover  for  pastan*   8 

Use  as  a  cover  and  green-manuro  crop   9 

Valué  for  hay   K> 

Rotatlons   10 

Growing  and  harvcst  íiir  seed   11 

Yield  and  weight  of  seed   12 

Chemical  analyscs   a 

Insect  encintes   14 

Objectlons  to  btir  clover   14 


INTRODUCTION. 

Bur  clovers  are  annual  lepamos,  much  like  ordinary  clovers,  but 
the  small  yellow  flowers  are  in  chistera  of  5  to  10,  and  the  coiled  pods 
are  commonly  beset  with  spincs,  thus  forraing  the  so-called  bur. 
The  roots  are  fibrous  and  do  not  extend  very  deep.  Most  of  the 
plants  are  branched  at  the  crown  with  10  to  20  or  more  spreading 
or  decumbent  branches  0  to  30  inches  long,  which  in  fruit  are  thickly 
beset  with  the  bure.  Well-developed  plants  may  contain  more  than 
1,000  pods.  Bur  clovers  are  valuable  agriculturally  only  where  the 
wintera  are  mild  enough  for  them  to  withstand  them.  In  the  United 
States  this  embraces  the  cotton-growing  área  of  the  South  and  all  of 
the  Pacific  coast  west  of  the  Cascade  and  Sierra  Nevada  Mountain 
Ranges. 

There  is  a  growing  appreciation  of  the  valué  of  bur  clover,  from 
the  fact  that  it  so  readily  maintains  itself  with  little  or  no  reseeding 

Note.— Thls  bulletln  In  lntended  for  general  dlntrlbutlon  In  the  eotton  reglón*  and  on 
the  Paciüc  eoaat. 
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and  because  each  year  it  can  be  depended  upon  to  add  humus  and 
nitrogen  to  the  soil  without  sacrificing  the  regular  summer  erop  oí 
the  farm.  For  the  South  especia  Uy,  bur  clover  is  the  cheapest  legume 
that  serves  as  a  winter  cover  crop,  thus  preventing  the  washing  of 
the  soil.  In  addition  to  its  valué  as  a  winter  cover  crop,  it  furnishes 
some  pasturage  and  improves  the  soil.  By  the  use  of  bur  clover  alone 

many  instances  are  reported  where  the  cotton  crop 
has  been  materially  increased  each  season. 

KTNDS  OF  BUR  CLOVER. 

There  are  two  kinds  of  bur  clover  cultivated  in 
the  United  States,  namely,  the  spotted  or 
southern  bur  clover  {Medicarlo  arábica; 

fíg.  1)  and  the  toothed 
or  California  bur 
clover  (Medicago  hh- 
pida  dentieutata  ;  fig. 
2).  The  spotted  or 
southern  bur  clover 
muy  be  readily  distin- 
guished  by  the  purple 
spot  in  the  center  of 
each  leaflet.  The  pods 
of  the  two  species  are 
also  quite  distinct,  as 
shown  in  figures  3  and 
4.  A  pod  of  spotted 
bur  clover  c  o  n  t  a  i  n  s 
f  rom  two  to  e  i  g  h  t 
seeds,  while  in  toothed 
bur  clover  the  usual 
number  is  three,  but 
often  as  many  as  five. 
At  the  present  time 
only  these  two  species 
of  bur  clover  are  of 
importance  in  Ameri- 

Fto.  1. — Spotted  bur  clover  ( Medicago  arábica).  Can  afiTricillture.  There 

are  in  addition  about  35  other  species,  some  of  which  have  large  and 
smooth  burs,  while  cthers  have  very  hard  and  spiny  burs.  All  of  these 
are  native  to  the  Mediterranean  región,  although  few  occur  naturaliz- 
as far  eastward  as  Turkestan.  Those  with  large  spineless  burs,  such 
as  button  clover  (Medicago  orbicularis) ,  snail  clover  (Medicago scutel- 
lata),  and  tubercled  clover  (Medicago  tuberculata) ,  are  being  tested 
at  the  present  time  to  determine  their  valué  for  this  country.  There 
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is  also  a  variety  of  the  spotted  bur  clover  with  spineless  pods  and  a 
similar  variety  of  the  toothed  bur  clover.  Thus  far  it  does  not  appear 
that  there  is  any  great  advantage  in  these  spineless  forms. 

CLIMATIC  ADAPTATION.S. 

All  of  the  bur  clovers  are  normallv  winter  annuals:  that  is,  in  the 

» 

«•ountry  to  which  they  are  native  they  germinate  in  the  autumn,  grow 
during  the  fall,  winter,  and  early  spring,  and  mature  early  in  sum- 
mer.  They  are  thus  primarily  adapted  to  regions  with  mild,  moist 
winters,  and  in  this  country  they  maintain  themselves  naturally  only 
in  the  áreas  shade<l 
on  the  accompanying 
map  (fig.  5).  Xorth- 
ward  from  the  áreas 
indicated  they  suc- 
eeed  fairly  well  when 
the  seed  is  sown  in 
the  spring,  but  they 
are  sea rae  ly  a  ble  to 
maintain  themselves 
by  reseeding  from 
year  to  year. 

( )n  the  Pacific  eoast, 
espeeially  in  Cali- 
fornia, spotted  bur 
clover  is  now  nearly 
as  abundant  as 
toothed  bur  clover 
and  seems  equally 
well  adapted  to  the 
natural  conditions. 
In  the  Southern 
States  spotted  bur 
clover  is  decidedly 
better  adapted  to  the 
conditions  than 

tOOthed     bur     clover       Fl°"  2' — To"tlu'd  bur  c|ov,>r  (MrtUcago  Mtpida  dentiemUita) . 

The  latter,  howevei,  appears  able  to  maintain  itself  well  from  year 
to  year  in  portions  of  the  cotton  belt,  espeeially  in  the  less  humid 
portions  of  Texas.  There  is  also  good  evidence  to  indícate  that 
toothed  bur  clover  is  destroyed  in  winter  by  cold  that  does  little  or 
no  harm  to  the  southern  bur  clover.  The  latter,  therefore.  is  to  be 
preferred  in  the  cotton  States,  where  toothed  bur  clover  can  not  be 
so  highly  recommended. 

Bur  clover  may  be  pasturad  in  North  Carolina  by  the  middle  of 
February,  and  near  the  Gulf  coast  it  furnishes  practically  continuoua 
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Vu¡.  U. —  Poda  of  spotted  bur  clovt-r. 


winter  pasturage.  No  othcr  eultivated  legume  will  make  more 
growth  during  cool  weather  in  this  área. 

SOIL  PREFERENCES. 

Bur  clover  will  succeed  in  practically  all  types  of  soil,  but  loaras 
are  most  suitable.  In  the  South  the  plants  grow  best  in  soils  ricb  in 
lime,  but  thrive  well  enough  in  soils  poor  in  this  substance.  On  the 
Pacific  coast,  even  where  the  soils  are  poor  in  lime,  bur  clover  grows 
vigorously.  Apparently  the  plant  is  not  indiflferent  to  lime,  but 
it  will  succeed  in  noncalcareous  soils.  As  a  rule  it  prefers  moist. 
well-drained  soils,  but  in  California  it  grows  vigorously  in  adobe 

soils.  which  are  often  poorly 
drained.  Where  the  soil  is 
very  moist  the  plants  ma- 
ture  much  later  than  on  well- 
drained  land.  The  California 
Agricultural  Experiment  Sta- 
tion  found  that  toothed  bur 
clover  would  grow  luxuri- 
antly  in  alkali  soil  containing 
11,300  pounds  of  carbonate  of  soda  to  an  acre  in  the  top  30  inches 
of  soil.  The  plant  is  therefore  apparently  as  tolerant  of  alkali  as  is 
barlev.  In  general,  bur  clover  succeeds  well  in  slightly  alkaline  soils, 
but  not  in  those  heavily  charged  with  salts. 

TIME  OF  SEEDING. 

Bur  clover  should  always  be  sown  in  late  summer  or  f all.  In  the 
cotton  States  the  best  time  of  seeding  is  the  month  of  September,  but 
it  may  be  seeded  in  Au- 
gust,  and  seedings  as 
late  as  December  often 
give  favorable  results, 
even  as  far  north  as 
South  Carolina.  Late 
seedings,  however,  are 
to  be  avoided  whenever 
possible.  as  but  littlc 
fall  and  winter  growth  is  secured  from  such  plantings.  Hulled  seed 
germinates  more  readily  than  seed  in  the  bur,  so  that  where  hulled 
seed  is  used  the  time  of  sowing  may  be  delayed  on  the  average  from 
two  to  four  weeks  longer  than  if  seed  in  the  bur  is  used. 

In  California,  where  the  summers  are  always  dry.  seeding  may  be 
delayed  until  just  be f ore  the  fall  rains  begin.  If  the  sowings  are  to 
be  made  on  irrigated  land.  the  best  average  date  is  about  the  first  of 
October.  as  by  seeding  at  this  time  only  a  single  irrigation  is  ordi- 
narily  necessarv ;  that  is,  the  one  made  just  before  seeding.    If  the 
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seeding  is  done  earlier  a  second  irrigation  may  be  necessary  before 
the  rains  come,  as  otherwise  the  young  plants  are  quite  sure  to  be 
injured  by  drought. 

SOWING  THE  SEED. 

Hulled  seed  may  be  sown  by  a  grain  drill  with  a  press-wheel  at- 
tachment.  or  by  any  method  of  broadcasting,  using  about  15  pounds 
of  <eed  per  acre.  A  firm  seed  l>ed  is  desi rabie,  and  especial  care 
should  \>e  taken  to  cover  the  seed  thinlv.  Under  most  conditions 
broadcasting  will  be  found  most  satisfactory,  but  the  seed  should 
l>e  covered  with  a  light  harrow.  Where  moisture  conditions  are 
entirely  favorable  good  stands  have  frequently  been  obtained  by 
merely  scattering  the  seed  011  the  surface.  but  whenever  practicable 
harrowing  is  recommended. 


Fio.  .1.—  Outtino  map  of  tho  T"nlt««d  Hiato»,  nhowlnc  Ib.»  n«»f|nn«  to  whirh  bur  olovcr  ls 

ndiiptotl. 


When  the  seed  is  sown  in  the  bur.  broadcasting  is  the  only  practi- 
cable method.  To  obtain  a  full  stand  bv  tlíis  method,  from  3  to  <i 
bushels  of  seed  per  acre  are  necessary.  followed  by  a  harrowing. 

Tn  the  regions,  however.  which  are  well  adapted  to  bur  cío  ver  it 
is  miich  more  economical  as  a  rule  to  begin  with  a  light  seeding  and 
to  depend  in  subsequent  years  on  the  volunteer  crop,  where  this  is 
practicable. 

GERMINATION  OF  THE  SEED. 

íiood  seed  of  the  bur  clovers  retains  its  vitality  for  a  number  of 
years.  Tn  all  cases  it  contains  a  considerable  proportion  of  hard 
seeds,  most  of  which  do  not  germinate  until  the  second  year.  This  is 
particularly  true  where  the  seed  is  sown  in  the  bur,  as  the  bur  tends 
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to  keep  moisture  from  reaching  the  seeds.  Partly  on  account  of  the 
ha  i  d  seeds  and  partl  y  on  account  of  the  protection  of  the  bur,  diffi- 
culty  is  often  experienced  in  securing  a  stand  of  bur  clover. 

Independent  invcátigations  by  McNair,1  of  the  Office  of  Farm 
Management,  and  by  Duggar  and  Tisdale,2  of  the  Alabama  Agri- 
cultural  Experiment  Station,  have  shown  that  this  difficulty  of  ger- 
mination  can  be  largely  overeóme  by  treating  the  seed  in  the  bur 
with  boiling  water  before  it  is  sown.  As  a  result'of  these  investiga- 
tions  the  following  method  is  recommended:  (1)  Empty  a  bag  of 
the  burs  in  a  tub  of  cool  water  and  let  them  stand  for  two  hours, 
stirring  occasionally  to  loosen  as  much  dirt  as  possible  for  reinocu- 
lating  the  burs  at  the  end  of  the  hot-water  treatment;  (2)  remove 
the  burs  from  the  tub  of  cool  water,  put  in  a  bag,  and  immerse  for 
five  minutes  in  a  barrel  of  water  almost  scalding  not;  (3)  plunge  the 
bag  of  burs  for  one  minute  in  water  kept  boiling  hot;  (4)  lift  the 
bag  of  burs  from  the  boiling  water,  plunge  first  into  a  barrel  of  cool 
water,  and  then  empty  into  the  tub  of  muddy  water  in  which  the 
seed  was  first  placed.  The  muddy  water  tends  to  inocúlate  the  burs. 
which  have  presumably  liad  their  inoculating  bacteria  killed  by  ¡in- 
mersión in  the  boiling  water.  This  inoculation  is  not  necessary 
where  the  land  to  be  planted  is  already  known  to  be  inoculated  for 
bur  clover.  Sow  the  seed  imniediately  or  spread  out  to  dry  as 
rapidly  as  possible  in  an  airy.  shady  place. 

INOCULATION. 

On  the  Pacific  coast,  when»  bur  clover  is  now  established  practically 
everywhere,  inoculation  is  not  necessary.  In  the  cotton  States,  how- 
ever.  lack  of  inoculation  apparently  has  often  been  the  cause  of  fail- 
u re  in  establishing  bur-clover  crops.  especially  where  hulled  see<l 
was  sown.  Usually  when  seed  is  sown  in  the  bur  there  are  enough 
bacteria  in  the  dust  on  the  burs  to  i  usure  inoculation.  It  is  desí  rabie, 
however,  in  planting  bur  clover  for  the  first  time,  that  farmers  do 
not  go  to  the  expense  of  purchasing  a  large  quantity  of  seed,  but  that 
they  plant  a  comparatively  small  área,  inoculating  the  soil  either  by 
the  soil-transfer  method  or.  in  the  absence  of  inoculated  soil,  by  the 
use  of  puré  cultures.  When  once  a  patch  of  bur  clover  has  been  grown 
successfully  on  a  farm  the  whole  farm  can  easily  be  inoculated  by 
scattering  soil  from  the  places  where  the  bur  clover  grew  successfully. 

THE  SOIL-TRANSFER  METHOD. 

The  soil-transfer  method  is  the  surest  known  way  to  secure  the  in- 
oculation of  any  legume.  The  soil  should  be  taken  from  a  spot  where 

1  McNalr.  A.  1>.  Boiling  bur  clover  feetl  to  lm*t<n  germlnatlon.  In  Prog.  F:irrmr 
fRalcigh,  N.  C  ],  v.  29,  no.  38,  p.  097.  1914. 

'Duggar,  J.  F.,  and  Tisdnle.  II.  B.    Bur  clover  »e«d ;  mean»  of  baatening  their  gennl 
natlon.    Ala.  Agr.  Kxp.  Sta.  Clrc.  29,  p.  118-116.  1914. 
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bur  clover  is  growing  successfully  or  from  fields  of  alfalfa,  yellow 
trefoil,  or  melilotus.  The  same  germ  inoculates  all  four  of  these 
plants,  so  that  soil  from  near  the  roots  of  any  one  will  inocúlate  tlie 
others.  The  soil  should  be  taken  from  the  top  8  inches  and  broad- 
casted  over  the  área  to  be  planted  at  the  rate  of  250  to  500  pounds 
per  acre.  The  spreading  is  best  done  on  a  cloudy  day,  as  bright  sun- 
shine  is  destmctive  to  the  bacteria.  If  spread  in  sunshiny  weather 
harrowing  immediately  is  important.  Care  should  always  be  taken 
to  secure  soil  free  from  troublesome  weeds  or  diseases. 

On  account  of  the  expense  in  volved  it  is  seldom  ad  visa  ble  to  get 
large  quantities  of  soil  from  a  distance.  It  is  better  to  sow  but 
a  small  patch  the  first  year,  which,  if  successful,  will  supply  abundant 
soil  to  use  as  inoculation  for  more  extensivo  plantings. 

Sometimes  inoculation  is  secured  by  dusting  the  seed  with  well- 
inoeulated  soil,  using  about  as  much  soil  as  seed,  but  this  should  not 
be  depended  upon  in  large  plantings. 

Even  if  a  little  seed  is  sown  without  inoculation,  especially  if  the 
seed  be  in  the  bur,  some  of  the  plants  are  quite  sure  to  ha  ve  nodulos 
on  their  roots.  In  this  manner  lnrge  áreas  of  land  may  be  gradually 
inoculated  at  merely  the  expense  of  a  little  seed. 

TURE-CULTURE  METHOD. 

Puré  cultures  in  glass  containers  may  now  be  secured  for  nearly 
all  leguine  crops.  Where  these*  are  used,  it  is  strongly  recomniended 
that  only  a  small  área  be  planted  at  first,  and  preferably  on  good  or 
manured  soil.  Puré  cultures  frequently  fail  to  provide  inoculation, 
so  that  a  farmer  should  not  depend  on  thein  alone  when  sowing  large 
fields  of  a  new  leguine  for  the  first  time.  Where  soil  is  not  available, 
however,  they  furnish  the  most  convenient  method  of  securing  inocu- 
lation in  small  plantings. 

VOLUNTEER  CROPS  OF  BUR  CLOVER. 

One  of  the  peculiarities  of  bur  clover  over  most  other  legumes  is 
the  fact  that  good  stands  can  often  be  obtained  from  year  to  year 
without  additional  seeding.  On  pasture  lands,  where  once  ostab- 
lished,  bur  clover  will  reseed  itself  indefinitely. 

On  cultivated  land  the  same  thing  is  true,  provided  the  land  is 
not  plowed  until  some  of  the  burs  ha  ve  ripened.  For  most  summer 
crops  it  is  impracticable  to  allow  the  bur  clover  to  remain  on  the  land 
so  long.  This  is  particularly  true  of  corn  and  of  cotton.  Even 
with  these  crops  a  stand  for  the  sueceeding  fall  is  sometimes  secured 
by  leaving  balks  in  plowing:  that  is,  leaving  rows  of  the  bur  clover 
unturned  until  the  plants  ha  ve  ripened  their  pods.    This,  however, 
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neeessitates  leaving  about  every  tenth  row  of  the  oíd  cotton  or  cora 
field  unplowed  until  the  bur  cío  ver  is  mature,  though  fewer  baiks 
will  suffice  if  the  ripened  burs  are  gathered  and  soattered.  When  the 
pods  are  mature  the  dried  plants  should  be  turned  under  rather  shal- 
low,  as,  if  the  seeds  are  buried  deep,  the  stand  will  probably  be  thin. 
On  the  whole,  however,  it  is  better  to  grow  the  bnr-clover  seed  in  a 
sepárate  patch,  gather  it  when  ripe.  and  then  sow  in  the  cultivated 
crop  where  desired.  Under  some  conditions  bnr-clover  seed  will  re- 
tain  its  vitality  in  the  soil  for  two  or  three  years,  so  that  where  once 
well  established  volunteer  stands  are  common. 

BUR  CLOVER  FOR  PASTURES* 

Bur  clover  is  mostly  utilized  as  pasture  for  hogs,  cattle,  sheep,  and 
poultry.  Horses  and  mules  ordinarily  refuse  to  eat  it.  Even  other 
farm  animáis  do  not  eat  it  readily  at  first,  but  soon  acquire  a  taste 
for  the  plant  and  then  eat  it  greedily.  In  Argentina,  where  both  the 
toothed  bur  clover  and  the  spotted  bur  clover  occur,  it  is  said  that 
horses  will  eat  the  former  quite  readily  but  absolutely  avoid  the  lat- 
ter.  No  similar  observations  ha  ve  been  recorded  for  California, 
where  both  of  the  species  grow  together.  When  bur  clover  is  grow- 
ing  in  cultivated  lands  it  is  best  not  to  pasture  continuously,  but  to 
put  the  stock  on  the  land  for  only  a  few  hours  each  day,  as  this 
reduces  very  much  the  injurv  by  trampling.  Few  cases  ha  ve  been 
recorded  of  bur  clover  causing  bíoating  to  animáis,  but  where  the 
growth  is  lush  care  should  be  exercised.  Not  only  do  animáis  eat  the 
herbage,  but  sheep  especially  are  very  fond  of  the  ripe  pods  and  will 
lick  these  up  from  the  ground.  Much  of  the  valué  of  range  lands  in 
California  depends  on  the  large  crop  of  pods  produced  by  the  bur 
clover,  which  remain  in  good  condition  a  long  time.  When  the  burs 
are  abundant  in  the  pasturage  sheep  fatten  very  rapidly.  The  spines 
bother  the  animáis  but  little,  but  the  burs  are  eaten  more  readily  when 
they  have  been  softened  by  the  rain. 

For  permanent  pastures  in  the  South  a  combination  of  bur  clover 
and  Bermuda  grass  is  very  satisfactory.  The  Bermuda  grass  furnishes 
pasturage  during  the  warm  weather  until  further  growth  is  stopped 
by  frost,  while  the  bur  clover  begins  to  grow  with  cool  weather  in 
the  fall  and  provides  pasturage  during  the  winter  and  spring.  Where 
once  established  on  such  pastures  it  reproduces  itself  continuously. 
On  Bermuda  pastures  where  bur  clover  is  not  established  it  is  recom- 
mcnded  that  furrows  be  plowed  through  the  Bermuda  grass  from 
Si  to  10  feet  apart  and  seed  of  bur  clover.  preferably  in  the  bur,  be 
sown  in  these  plowed  furrows  in  September.  Within  a  year  or  two 
the  plants  that  are  produced  in  these  plowed  furrows  will  seed  the 
whole  pasture.   Disking  such  a  pasture  in  summer  tends  to  stimulate 
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the  Bermuda  grass.  Broadcasting  about  1  bushel  of  bur-clover  seed 
in  the  bur  to  each  acre  before  disking  the  Bermuda  grass  will  usually 
give  a  stand  of  the  bur  clover. 

USE  AS  A  COVER  AND  GREEN-MANURB  CROP. 

Bur  clover  alone  is  commonly  used  as  a  green-manure  crop  in  the 
orchards  of  California  and  is  often  so  handled  that  good  volunteer 
crops  are  obtained  year  after  year. 

In  the  South,  undoubtedly  the  greatest  valué  of  bur  clover  is  due  to 
the  fact  that  it  is  the  cheapest  and  most  easily  handled  legume  that 
can  be  used  as  a  combination  cover  and  green-manure  crop.  Even 
where  it  makes  a  small  growth  of  only  a  few  inohes  in  height,  this  is 
suíficient  to  prevent  to  a  Iarge  degree  the  washing  of  the  land  in 
w ínter  and  when  píowed  under  to  add  suflícient  humus  and  nitrogen 
to  improve  materially  the  following  cotton  crop.  It  is  the  most 
economieal  legume  to  use  for  this  purpose,  as  when  once  a  stand  has 
been  secured  and  rows  of  the  plants  are  left  to  seed  it  will  volunteer 
from  year  to  year.  The  same  method  can  be  used  with  corn  or  any 
other  intertilled  summer  crop.  There  is  some  difficulty  in  seeding 
bur  clover  in  standing  cotton.  as  in  the  harrowing  of  the  bur-clover 
seed  some  of  the  ripe  cotton  is  pulled  out  of  the  bolls.  On  this 
account  the  harrowing  should  be  done  just  after  the  pickers  have  been 
through  the  fíeld,  to  avoid  as  far  as  possible  any  injury  to  the  opened 
bolls. 

There  are  several  well-authentioated  fann  records  which  show  that 
by  the  simple  use  of  bur  clover  in  rotation  with  cotton  the  yields  of 
cotton  have  shown  marked  increase  year  after  year.  There  is  ap- 
parently  no  other  legume  as  satisfactory  as  bur  clover  for  this  pur- 
pose. The  use  of  a  summer  legume  crop,  like  cowpeas  or  soy  beans. 
is  advisable  in  good  rotations,  but  where  cotton  is  grown  continuously 
it  involves  the  omission  of  this  crop  for  an  entire  growing  season. 
Furthermore,  when  the  cowpeas  are  plowed  under,  a  larger  amount 
of  vegetable  matter  is  often  added  to  the  soil  than  is  good  economy, 
and  it  is  practicable  to  do  this  only  at  long  íntervnls.  It  is  much 
cheaper  and  much  more  satisfactory  to  use  bur  clover,  which,  after  it 
is  once  established,  does  not  involve  much  expense  for  growing  seed, 
ñor  does  it  require  the  loss  of  a  growing  season,  as  is  the  case  with  a 
summer  legume  crop.  Furthermore.  it  adds  each  year  a  reasonable 
amount  of  humus  and  nitrogen,  which  in  the  end  gives  much  more 
satisfactory  results  than  the  tuming  under  of  a  large  green-manure 
crop  at  long  intervals.  Perhaps  no  one  thing  will  tend  to  bring 
about  an  incrensed  yield  from  cotton  fields  more  surely  and  more 
cheaply  than  the  general  use  of  bur  clover  to  make  w  inter  cover  and 
green-manure  crops. 
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VALUE  FOR  HAY. 

Under  favorable  conditions  bur  clover  will  make  a  dense  stand  18 
to  24  inches  high.  From  such  cíense  stands  of  bur  clover,  yields 
of  *>  or  even  3  tons  of  hay  per  acre  have  been  recorded.  Unless 
the  stand  ís  very  dense,  however,  bur  clover  plants  lie  cióse  to  the 
ground,  so  as  to  make  mowing  very  difficult.  If  bur  clover  is  to  be 
grown  for  hay,  it  is  preferably  sown  in  mixture  with  oats  or  wheat, 
as  with  these  grain  crops  the  bur-clover  plants  tend  to  grow  erect. 
Ordinarily  about  5  bushels  of  bur-clover  seed  in  the  bur  should  be 
sown  to  the  acre,  together  with  2  bushels  of  winter  oats  or  1$  bushels 
of  wheat.  For  growing  in  this  manner,  however,  hairy  vetch  is  much 
to  be  preferred  to  bur  clover.  and  oven  crimson  clover  will  ordinarily 
gi\e  larger  yields  under  such  conditions  than  bur  clover.  Bur- 
clover  hay  does  not  enjoy  a  high  reputation,  but  comparatively  little 
of  this  clover  is  ever  utilized  as  hay. 

ROTATIONS. 

Bur  clover  may  be  used  as  a  winter  crop  in  rotation  with  anjr 
cultivated  summer  crop,  as  before  mentioned.  Among  rotations  that 
have  been  suggested  the  following  seems  desirable: 

First  year:  Cotton;  bur  clover  sown  between  the  rows  September  1. 
Second  year:  Corn  or  ho.v  beans.  followed  by  bur  clover. 
Third  year:  Cotton. 

A  less  simple  rotation  is  the  following: 

First  year:  Cotton ;  bur  clover  sown  between  the  rowe  September  1. 
Second  year:  Coro,  followed  by  winter  oats. 

Third  year:  Oats,  followed  by  soy  beans  or  cowpeas,  preferably  lu  rows. 
Bur  clover  sown  in  the  rows  September  1.  If  the  soy  beans  or  cowi»eas 
are  bruadcasted,  the  bur  clover  should  not  be  sown  before  the  crop  is 
harvested. 

Foiirth  year:  Cottou. 

After  the  clover  is  once  well  established,  stands  of  bur  clover  can 
generally  be  secured  in  such  intertilled  summer  crops  as  cotton,  corn. 
soy  beans,  or  sorghums.  Tn  broadcasted  crops,  however,  such  as 
soy  beans,  millet,  and  cowpens.  the  shade  is  so  dense  that  the  young 
bur-clover  plants  for  the  niost  part  perish. 

The  common  use  by  the  Chínese  of  bur  clover  as  a  winter  green- 
manure  crop  to  grow  in  rotation  with  rice  is  also  worthy  of  noti<r. 
To  a  slight  extent  bur  clover  has  thus  been  used  in  rotation  with 
rice  in  Louisiana,  but  there  is  every  reason  to  believe  that  its  em- 
ployment  in  this  manner  wonld  prove  to  be  profitable,  as  the  loiuj 
experience  and  practice  of  the  Chínese  indícate. 

The  remarkable  adaptation  of  bur  clover  for  use  in  rotations  is 
due  to  the  fact  that  it  can  be  seeded  with  little  or  no  preparation  of 
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thc  land,  provided  only  that  tlie  proper  inoculating  germs  are 
present  in  the  soil.  The  only  handicap  to  its  general  use  in  this 
manner,  especially  where  seeding  each  fall  may  be  necessary,  as 
would  be  the  case  with  rice,  is  that  it  involves  a  largor  and  cheaper 
supply  of  seed  than  has  yet  been  available. 

GROWING  AND  HARVESTING  SEED. 

TOOTHED  OR  CALIFORNIA  BUR  CLOVER. 

Most  of  the  comniercial  seed  of  toothed  bur  cío  ver  comes  from 
California.  Much  of  the  seed  is  harvested  as  an  impurity  with 
wheat  and  other  grain  crops,  from  which  it  is  separated  at  the 
milis  and  warehouses  handling  grain.  On  account  of  the  increased 
demand  in  recent  years,  various  methods  have  been  used  to  harvest 
bur-clover  seed  directly  from  pasture  lands  where  there  is  prac- 
tically  a  puré  stand  and  where  the  bnrs  are  produced  in  abundance. 
The  simplest  method  is  sweeping  by  hand  with  large  stiff  brooms. 
Among  machines  that  have  been  used  are  onlinary  mowers,  self- 
rake  reapers,  combined  harvesters,  and  specially  devised  suction 
machines.  When  the  mower,  rea  per,  or  harvester  is  used,  the  crop 
must  be  cut  before  all  the  seeds  are  ripe,  ns  tho  burs  ripen  unevenly 
and  drop  readily  when  ripe.  As  a  consequence.  a  good  deal  of  groen 
material  is  harvested  with  the  burs.  which  necessitates  careful  dry- 
ing  to  preven t  damage  by  hoating  and  sweating.  Furthermore,  on 
account  of  the  half-prostrate  habit  of  the  plonts  a  large  part  of  the 
crop  is  left  on  the  ground. 

The  power  suction  machino  saves  all  the  seed.  but  the  cost  of  oper- 
ation  is  high.  When  this  machine  is  used  the  burs  are  allowed  to 
l>ecome  perfectly  dry.  so  that  thoy  are  easily  lifted  from  the  ground 
by  air  suction. 

The  method  most  employed  when  but  a  small  quantity  of  seed  is 
to  he  saved  is  that  of  hand  sweeping.  When  this  method  is  used  tho 
seed  is  allowed  to  ripen  thoroughly,  and  then  the  vines  are  cut  with 
j«n  ordinary  mowing  machine  and  raked  into  windrows.  The  burs 
.•«re  then  swept  together  with  largo  barn  brooms  and  hauled  from 
thc  fíeld.  The  burs  gathored  in  this  manner  are  mixed  with  moro 
or  less  gravel  and  other  foroign  substancos,  which  must  be  removed 
hefore  the  seed  can  be  satisfactorily  hullod  or  used  in  the  bur.  This 
separation  is  accomplished  by  tho  uso  of  handbarrow  screens  and  an 
ordinary  fanning  mili  rogulated  to  blow  the  burs  over;  or,  if  rnn- 
ning  water  is  handy,  a  quicker  and  more  satisfactory  method  is  to 
throw  tho  burs  into  the  water.  All  hoavy  substancos  sink,  and  tlu 
burs  and  lighter  substancos  are  dipped  from  the  stream.  To  facilítate 
this  method  of  separation  the  channol  of  tho  stream  should  be  nar- 
rowed  in  the  shape  of  an  open  V,  which  aids  greatly  in  collecting 
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the  clean  burs.  To  dip  the  burs  from  the  water,  a  large  handbarrow 
with  a  bottom  made  of  wire  netting  has  been  found  very  satisfactory. 
The  burs  are  spread  on  canvas  to  dry,  after  which  they  are  ready  for 
the  huller.    The  burs  can  be  successfully  hulled  with  an  ordinary 

•  lo ver  huller. 

A  second  source  of  the  seed  of  toothed  bur  clover,  often  mixed  with 
spotted  bur  clover,  has  been  from  the  burs  removed  from  wool.  Bur 
clover  of  one  or  both  species  is  abundant  in  Argentina  and  also  in 
Australia,  as  well  as  in  the  Mediterranean  countries.    The  quantity 

  of  these  burs  contained  in  wool  is  so  large  that  it 

has  been  found  profitable  to  save  the  seed  in  Euro- 
pean  wool-cleaning  milis. 


SPOTTED  BUR  CLOVER. 

li  *  U       Practically  all  of  the  commercial  seed  of  spotted 

fi.í.   o.— s^d«   of   bur  clover  is  grown  in  the  cotton  States,  and  the 
spott, mi  bur  Hov,r.     supply        Usu,x]]y  been  mU(.h  below  the  demand. 

Thus  far  the  seed  has  been  marketed  only  in  the  bur,  but  there  seems 
no  good  reason  why  clean  hulled  seed  should  not  be  produced  in 
commercial  quantities.  Hulled  seed  is  much  more  easily  sown,  and 
once  the  land  is  inoculated  the  regular  seeding  of  bur  clover  in 
cotton  would  replaoe  to  a  large  degree  the  dependence  on  volunteer 
erops. 

Kaking  or  sweeping  the  ripened  pods  from  the  ground  is  the 
onl  vmethod  used  in  harvesting  spotted  bur-clover 
seed.  When  the  pods  are  not  perfectly  dry,  care 
must  l>e  exercised  in  curing,  as  otherwise  the  piles 
will  heat.  with  consequent  injury  to  the  seeds.  It 
is  probably  due  to  such  heating  that  the  commer- 
cial seed  so  often  shows  low  germina tion. 

Every  southern  farmer  can  easily  grow  his  own 
supply  of  bur-clover  seed  at  small  expense.  This 
is  especia Uy  recommended  at  the  present  time,  when  the  commercial 
supply  of  seed  is  inadequate. 


N 


Fio.      7. — Seeds  of 
toothod  bur  clover. 


YIELD  AND  WEIGHT  OF  SEED. 

Bur-clover  seed  closely  resembles  that  of  alfalfa.  Formerly  much 
of  it  was  used  to  adultérate  alfalfa  seed,  but  this  practice  is  now  rare, 
due  to  the  euforcenient  of  pure-seed  laws.  The  two  kinds  of  bar 
clover  may  be  distinguished  by  their  seeds  (figs.  6  and  7)  as  well  as 
bv  their  burs. 
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TOOTHED  BUR  CLOVER. 

The  average  yield  in  California  is  from  300  to  500  pounds 
of  hiüled  seeds  per  acre.  This  seed  weighs  about  60  pounds  to  the 
bushel.  One  bushel  of  clean,  dry  burs  weighs  6  to  12  pounds  and 
contains  2  to  4  pounds  of  seed. 

SPOTTED  BUB  CLOVER. 

From  a  good  stand  the  average  yield  of  burs  per  acre  in  the 
South  is  about  500  pounds,  but  yields  of  1,200  or  even  1,500  pounds 
per  acre  are  recorded.  One  bushel  of  spotted  bur-clover  seed  in  the 
bur  weighs  from  6  to  14  pounds.  A  hundred  pounds  of  the  clean  burs 
contain  30  pounds  of  seed.  The  yield  of  clean  seed  per  acre  is 
therefore  150  to  360  pounds,  or  about  half  the  yield  of  toothed  bur 
clover  secured  in  California. 

CHEMICAL  ANALYSES. 

The  chemical  ana ly sis  of  a  forage  plant  is  valuable  mainly  as  it 
indicates  cióse  similarity  to  another  plant  whose  feeding  valué  is 
comparatively  well  known.  Tt  will  be  noted  that  the  composition 
of  bur  clover  is  very  similar  to  that  of  alfalfa,  but  there  is  less 
fiber  and  somewhat  more  fat  (ether  extract)  and  protein,  all  of  which 
are  favorable  differences.  In  all  probability  the  feeding  valué  of 
bur  clover  is  practically  the  same  as  that  of  alfalfa.  Analyses  of 
bur  clover  made  at  the  agricultural  experiment  stations  of  seven 
States,  compared  with  analyses  of  green  alfalfa  and  alfalfa  hay, 
are  shown  in  Table  I. 


Taih.k  I. — Chemical  annlyneH  of  bur  clover. 
(Compüod  by  G.  L.  BJdwell,  Buroau  of  Cbemistry.J 


Motsture 
in 

original 
siimple. 

Reduced  to  a  dry-mattcr  basls  (per  cent). 

Ash. 

Ether 
extract. 

Crude 
Qber. 

Nltro- 
Ken-frc© 
extract. 

Protein. 

Do  

Ptr  ct  ni, 
79.  SI 
73.  XI 
84.32 
4.  82 
7.59 

12.70 
8.89 
12.56 
24. 14 
10.70 
10.  r.9 
11.71 
10.  49 
5.49 

7.73 
7.44 

10.50 
2.11 
4.57 
3.17 

10.23 
4.67 
3.95 

15.34 
22.36 
17.21 
19.90 
27.81 
20.  77 
21.73 
35.74 
33.59 

38.56 
40.09 
31.56 
40. 13 
35.82 
46.24 
32.39 
34.86 
41.98 

25.61 
21. 12 
2S.  18 
13.  72 
21.10 
19. 13 
23.94 
14.24 
14.99 

South  Dakola  Exp.  Sta.  Bul.  69  

11.15 

8.95 

11.93 

6.04 

23.83 

37. 97 

20. 23 

71.8 
84 

9.57 
8.08 

3.55 
2. 40 

26. 24 
27!  29 

43. 62 
46.02 

45.05 

17. 02 
15.61 

R.86 

3.00 

26.  74 

16.35 

'  The  analyses  of  the  experiment  stations  oí  Alabama,  LouLsiuna,  and  MissLssippi,  and  probably  tho.se  oí 
the  Texas  station,  are  oí  spotted  bur  clover;  that  of  California  b  in  all  probability  toothed  bur  clover. 
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INSECT  ENEMIES. 

The  only  insect  that  «loes  any  serious  dumage  to  bur  clover  is  the 
clover-seed  chalcis  fly,  which  also  attacks  red  clover  and  alfalfa.  The 
small  flylike  insect  lays  its  eggs  through  the  green  pods  into  the  soft 
seeds.  which  they  hatch  and  develop,  becoming  ínature  insects  and 
emerging  by  the  time  the  seeds  are  ripe  or  later.  The  quantity  of  seed 
thus  destroyed  is  considerable.  In  California  probably  10  per  cent 
of  the  early-maturing  seed  is  destroyed,  while  the  loss  of  late  seed 
may  be  as  high  as  75  per  cent.  In  the  South  the  loss  is  probably  not 
so  great.  No  practical  way  of  controlling  this  insect  in  bur  clover  is 
known.   Tt  does  no  harin  to  the  herbage. 

ORJECTIONS  TO  BUR  CLOVER. 

Three  objections  have  been  advanced  against  the  use  of  bur  clover 
as  a  f  orage  crop : 

(1)  The  reía  ti  ve  uiipalatabllity  of  the  plant.  This  is  inost  niarked  In  the  case 
of  borses  and  nuiles,  but  other  animáis  tío  not  take  to  it  readlly  at  flrst.  How- 
ever,  all  farni  animáis  kept  on  pastures  soon  aeqiilre  a  taste  for  bur  clover  and 
then  eat  It  freely. 

<2)  The  small  amount  of  growth.  This  objection  applies  mainly  to  poor  solls 
and  to  the  northern  i>ortions  of  the  eotton  bclt.  Even  where  the  growtb  is  very 
small  it  is  prnctically  always  siiffleieut  to  prevent  the  washing  of  the  soil,  and 
this,  together  with  the  very  insignifle.ini  eost  oí  securlng  a  stand  each  year 
and  the  markcd  abillty  of  the  plañí  to  grow  In  «-ool  weather.  makes  it  valuable 
even  though  the  growth  Is  not  large. 

(3)  The  burs  becouie  ciitnngled  in  the  wool  of  sheep  and  thus  reduce  it»  valué. 
This  objection  applies  particularly  to  California  and  other  regióos  where  bar 
clover  1h  abundantly  established  on  range  lands.  The  valué  of  the  forage  far 
outweighs.  however,  the  small  da ma ge  due  \o  the  burs.  On  cultivated  land  the 
objection  seaively  applies,  as  it  is  so  easlly  avoided,  if  deslred.  by  removiug  the 
sheep  from  the  pasture  after  the  burs  are  ripe  or  else  pasturlng  it  so  henvily 
that  but  few  burs  are  fonned.  It  is  mainly  on  aecount  of  the  above  objection 
that  a  spineless  varlety  of  bur  clover  is  considered  desirable  on  cultívate*!  land. 
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THE  CULTTVATION  OF  PEPPERMINT  AND 

SPEARMINT. 


By  Walteb  Van  Fleet, 
Phyiiohgist,  Drug-  Plant  and  Poisonous- Plant  Investigatvm*. 

INTRODUCTION.  ^  

The  culture  of  peppermint  and  spearmint  appears  to  havc  been 
itttroduced  into  this  country  by  way  of  the  carly  settled  New  Englajid 
States.  The  volatile  oil  distilled  from  these  plants  is  the  principal 
inarketable  product,  although  therc  is  a  rather  limited  market  for 
the  dried  herb,  and  it  is  the  efTort  of  the  producen  to  secure  the  best 
yield  of  herb  and  oil  with  the  highest  quality  consistent  with  economy 
in  growing  and  handling  the  crudo  material. 

Peppermint  has  always  been  first  in  importance,  as  the  oil  is  widely 
used  for  medicinal  and  flavo  ring  purposes.  Spearmint  has  long  been 
grown  as  a  cidinary  herb  for  flavoring  sauces  and  cooling  drinks,  but 
recently  it  has  come  into  extensivo  use  as  a  material  for  flavoring 
chewing  gum,  liqueurs,  and  confectionery. 

For  manv  years  the  United  States  has  been  the  greatest  producer 
of  peppermint  and  spearmint  oils,  and  from  presen t  indica tions  bids 
fair  to  maintain  the  load.  Japan,  Russia,  Germany,  and  England 
are  also  considerable  producen»,  the  last  two  countries  turning  out 
oüs  of  the  highest  commereial  quality.  No  aecurate  statistics  of  the 
world's  output  of  these  commodities  appear  to  be  availahlc,  but  it  is 
the  impression  among  those  best  informed  that  the  annual  produo- 
tion  of  oil  exceeds  600,000  pounds,  of  which  the  United  States  con- 
tributes  about  250,000  pounds. 

Wayne  County,  N.  Y.,  was  the  first  loeality  in  which  peppermint 
was  grown  and  distilled  on  a  commereial  seale.    The  year  1816  Í3 

Non.— Thls  bulletln  is  of  intwest  to  those  ongugod  In  or  contemplatlng  ralnt  culture  and  is  oppllcabto 
to  all  portions  of  the  country  where  mint  Ls  growTi. 
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assigncd  as  tho  date  when  tho  industry  reached  mature  proportions, 
and  from  that  time  xmtil  1889  it  prospered,  the  área  devoted  to  the 
plant  at  times  reaching  almost  4,000  acres.  Gradually,  however,  the 
área  decreased,  until,  according  to  present  advices,  there  are  prob- 
ably  not  more  than  300  acres  being  cropped  with  both  peppermint 
and  spearmint  in  Wayne  and  the  adjoining  counties. 

From  New  York,  peppermint  culture  extended  to  a  few  of  the 
northern  counties  of  Ohio,  and  in  1835  a  plant ation  was  made  in  St. 
Joscph  County,  Mich.,  which  proved  so  successful  that  the  culture 
soon  extended  to  adjacent  counties  in  southern  Michigan  and  north- 
ern Indiana.  The  área  has  since  increased,  until,  in  1914,  it  was 
estimated  that  there  wcro  29,978  acres  of  peppermint  under  culti- 
vation,  nearly  all  of  which  was  in  the  Michigan-Indiana  district. 
Ohio  appears  to  have  fallón  out  of  the  race  as  f ar  as  commercial  mint 
culture  is  concerned,  lcaving  Michigan  and  Indiana  as  the  main  pro- 
ducing  centers. 

DESCRIPTION  OF  THE  PLANTS. 

Peppermint  is  knorm  botanically  as  MentJia  piperita.  For  distilla- 
tion  purposcs  two  varieties  are  chiefly  grown,  the  so-called  black 
mint  and  the  white  mint.  Black  mint,  which  is  the  variety  grown 
on  nearly  all  the  peppermint  farms  in  this  country,  has  dark  purple 
stems  and  deep-green,  broadly  lance-shaped  leaves,  slightly  toothed. 
The  white  mint  has  green  stems  and  light-green  leaves,  more  pointed 
in  form  and  deeply  toothed.  Tho  white  variety  yields  the  finest 
quality  of  oil,  but  the  plant  is  less  hardy  and  productivo  than  the 
black  mint  and  is  now  little  cultivated  in  America,  although  in  parts 
of  Europe  it  is  still  a  favorite.  The  domestic  stocks  of  black  mint  have 
bcenfrom  time  to  timereplenished  by  importations  of  the  finest  selected 
strains  from  northern  Europe,  particularly  from  the  famous  mint 
plantations  of  the  Mitcham  district  in  England.  When  first  brought 
over,  these  foreign-bred  plants  are  usually  disappointing  in  growth, 
but  after  thorough  acchmatization  they  appear  to  be  more  vigorous 
and  productivo  than  tho  common  long-naturalized  form,  known  in 
New  York  as  "American"  or  "State"  mint. 

The  appearance  of  the  ordinary  peppermint  now  found  growing  in 
moist  places  in  many  localities  from  Massachusetts  to  Minnesota  and 
south  to  Florida  and  Tennessee  is  too  well  known  to  warrant  a 
lengthy  description.  It  is  a  pcrennial  plant  with  profuso  blooms, 
but  it  rarely  perfects  soeds.  It  increases  by  abundant  runners  at  or 
near  the  surface  of  the  soil.  Theso  runners  root  freely  and  under 
favorable  circumstances  send  up  new  growths  at  practically  every 
joint  or  node.  The  stems  are  nearly  squarc  and  grow  erect,  often 
reaching  3  feet  in  height.  Tho  numorous  lanco-shaped  leaves,  bright 
or  dark  green  in  color  according  to  variety,  are  provided  with  many 
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minute  oil  glands,  chiefly  on  tho  under  surface.  The  small  purple 
flowers  are  arranged  in  spikes  at  the  ends  of  the  branches  and  main 
stem.  The  whole  plant  exhalos  the  well-known  peppermint  odor, 
which  is  greatly  increased  when- the  leaves  are  handled  or  bruised. 

Spearmint  ( Meniha  viridis)  is  a  plant  of  even  more  vigorous  growth 
than  peppermint,  reproducing  itself  by  runners  in  the  same  manner  as 
peppermint  and  usually  tending  to  crowd  out  the  latter  when  the 
two  grow  together.  The  leaves  are  longer  and  lighter  green  in  color. 
The  flower  spikes  are  moro  pointed,  and  the  main  stem  usually  oxceeds 
the  branches  in  length.  Spearmint  has  a  distinctive  odor  and  taste, 
which  to  most  people  is  much  less  agreeable  than  that  of  peppermint. 
The  oil  glands  are  distributed  throughout  the  plant  in  the  same 
manner  as  in  peppermint,  but  are  father  less  abundant. 

CULTURAL  REQUIREMENTS. 

Peppermint  and  spearmint  thrive  best  in  deep  soils  which  are  rich 
in  humus  and  retentive  of  moisture  but  fairly  open  in  texture  and 
well  drained,  either  naturally  or  artificially.  These  conditions  are 
more  frequently  combined  in  effectivelv  drained  swamp  lands,  such 
as  are  used  for  the  special  culture  of  cranborries,  celery,  lettuce, 
onions,  and  other  crops  for  which  a  strong,  rapid  growth  is  desired. 
Peppermint  and  spearmint  may,  however,  be  commorcially  grown 
in  well-prepared  upland  soils,  such  as  will  produce  good  corn  or 
pot atoes.  For  this  purpose  fertile  loams,  sandy  or  gravelly  in 
character  and  of  good  texture  and  depth,  should  be  selected.  Light, 
loóse,  dry  soils  and  sticky  clays  are  alike  unsuitable. 

When  possible,  the  área  selected  should  be  summer  fallowed  for  one 
or  two  years  previous  to  setting  out  the  peppermint  or  spearmint, 
or  it  should  be  cropped  with  some  plant  which  roquires  clean  and 
frequent  tillage,  in  order  to  freo  the  land  from  troublesome  weeds  and 
grasses.  On  uplands  such  crops  as  potatoes,  late  sugar  corn,  and  root 
crops  are  generally  well  suited  for  this  purpose,  and  on  reclaimed 
marsh  lands  eabbage,  lettuce,  or  onions  may  be  used.  This  cultural 
preparation  of  the  soil  usually  pro  ves  a  great  economy  in  the  subso- 
quent  care  of  the  close-growing  mint  crops. 

UPLAND  CULTURE. 

Although  declining  in  extent,  the  upland  culture  of  mint  still  holds 
favor  in  Wayne  County,  N.  Y.,  as  swampy  áreas  in  that  locality 
suitable  for  the  purpose  are  quite  limited.  In  1914,  perhaps  100 
acres  of  new  plantings  of  peppermint,  mostly  in  plats  of  3  to  8  acres, 
were  established  on  upland  soils  which  had  been  cropped  tho  previous 
year  with  potatoes  or  with  vegetables  for  the  canning  factories. 
The  plantings  seen  in  the  vicinity  of  Lyons,  N.  Y.,  were  on  "cobble 
loam"  in  good  condition,  which  had  been  cropped  the  year  before 
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with  potatoes  or  with  such  vegetables  as  beets,  spinach,  and  sugar 
corn.  The  plats  were  prepared  early  in  May  by  rather  deep  plowing 
and  thorough  liarrowing,  special  effort  being  made  to  free  the  soil 
from  all  romaining  roots  of  perennial  weeds  and  grasses.  Furrows 
3  inches  deep  and  3  feet  apart  were  opened  with  a  light  plow,  and 
runners  dug  with  a  potato  hook  from  oíd  plantings  were  dropped 
into  the  furrows,  so  as  to  form  an  almost  continuous  row. 

When  setting  mint,  the  planter,  carrying  a  bag  on  his  shoulder, 
usually  walks  in  the  furrow,  stepping  on  the  runners  as  he  drops 
them.  He  endeavors  at  the  same  time  by  a  motion  of  the  foot  to 
cover  the  runners  partially  with  loóse  earth,  in  order  to  keep  the  ends, 
which  may  be  from  1  to  3  feet  long,  from  protruding  in  such  a  manner 
that  they  might  be  pulled  out  by  the  tools  which  are  used  for  covering 
and  cultivating.  A  fair-sized  wagonload  of  runners,  woighing  a  ton 
or  more,  is  needed  to  plant  an  acre  properly.  The  covering  is  com- 
pleted  with  a  plow,  a  wheel  hoe,  or  a  cultivator  run  near  the  furrows. 

A  few  days  after  planting  it  is  customary  to  harrow  the  plat  across 
the  rows  with  a  flexible-fingered  weeder  or  rather  light  spike-tooth 
harrow  and  to  repeat  the  operation  at  a  diflerent  angle  or  direction 
as  often  as  may  be  needed  to  koep  the  surface  mellow  and  free  from 
weeds.  This  is  continued  un  til  tho  mint  is  high  onough  to  be  injured 
by  the  weeder  or  harrow,  after  which  the  tillago  is  confined  to  stirring 
the  soil  betweon  the  rows  with  a  corn  cultivator  and  to  such  hand 
weeding  between  the  plants  as  may  be  necessary.  By  midsummer 
the  mint  usually  so  encroaches  on  the  spaces  botween  the  rows  that 
cultivation  ceases,  but  hand  hoeing  and  weed  pulling  continuo  until 
tho  crop  is  ready  for  cutting,  which  is  at  tho  time  of  full  bloom. 
With  new  mint  plantings  this  usually  oceurs  oarly  in  Soptembor. 

Cutting  is  done  early  in  the  day  with  a  scythe  or  mower,  according 
to  the  size  of  the  plat  and  tho  condition  of  the  soil.  The  mint  is 
allowed  to  lie  in  the  swath  until  half  dry,  and  the  curing  is  finished 
in  windrows  or  cocks,  as  with  clovor  hay.  When  fairly  well  dried, 
but  boforo  the  leaves  shatter  on  handling,  it  is  hauled  to  the  still. 

In  former  years  much  of  tho  mint  was  distillod  when  freshly  cut,  but 
it  is  now  gonerally  conceded  that  the  small  loss  of  oil  which  oceurs 
during  the  curing  process  is  well  offset  by  the  material  gain  in  the 
easo  with  which  the  herb  is  handlod,  as  woll  as  the  time  saved  in  dis- 
tíllation.  The  dry  herb  is  not  only  loss  bulky  and  less  heavy  than 
the  freshly  cut  herb,  but  it  is  moro  quickly  distilled  and  requires  less 
steam  for  the  thorough  exhaustion  of  the  oil. 

In  favorable  seasons  a  very  abundan t  second  growth  of  mint  oceurs 
after  the  crop  is  harvested,  but  this  aftermath  is  now  seldom  cut,  as 
it  has  been  found  to  weaken  the  roots  greatly  and  to  subject  them  to 
winterkilling.  The  usual  practice  is  to  plow  down  this  second  growth 
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after  it  has  beou  killed  by  frost,  turning  it  undor  about  3  inches. 
This  apparently  harsh  treatment  breaks  up  the  clumps,  buries  the 
surface  runners,  and  is  thought  to  give  a  better  stand  than  when  the 
plañís  aro  fully  exposed  to  the  weather.  The  fertilizing  effect  of  the 
herbage  when  buried  is  also  greater  than  when  it  is  permitted  to 
decay  on  the  surface. 

The  fall  plowing  of  mint  is  now  quite  universal  on  all  types  of  soil, 
the  depth  of  turning  under  ranging  from  3  inches  in  the  heavier  loams 
to  5  inches  in  loóse  muck.  Bofore  growth  starts  in  the  following 
spring,  the  surface  of  the  soil  is  loosened  with  a  spike-tooth  harrow 
and  cultivation  is  continued  until  the  sprouts  are  tall  enough  to  be 
injured,  after  which  the  cultivator  is  used  in  the  rapidly  narrowing 
spaces  between  the  rows.  In  the  second  and  third  years,  because  of 
the  thicker  stands,  more  hand  work  is  noeded  to  suppress  weeds  and 
grasses.  As  a  rulo,  the  crops  of  the  second  and  third  years  are  roady 
to  cut  two  or  three  weeks  earlier  than  now  plantings  and  should  be 
somewhat  heavier,  though  the  oil  yield  is  seldom  materially  greater. 
In  the  second  season  the  aftermath  is  plowed  under  after  frost,  as  in 
the  preceding  year,  and  similar  cultivation  is  given  the  third  year, 
after  which  the  mint  is  deeply  plowed  under.  The  field  is  thon  well 
fertilized  and  seeded  with  winter  grain  or  is  devoted  to  some  succes- 
sion  crop  that  will  koep  the  land  clean  and  in  good  condition.  Rarely 
does  the  stand  remain  good  enough  for  a  fourth  crop  of  mint. 

In  seasons  of  good  oil  prices,  the  grower  may  find  it  profítable  to 
distill  the  second  growth  of  mint  in  oíd  stands  that  are  to  be  aban- 
doned.  but  the  oíd  fields  are  more  often  usod  as  a  source  of  runners 
and  propagating  roots  for  new  plantings  and  in  consequence  are  not 
cut  o  ver  in  the  fall. 

Upland  mint  culture  is  now  practically  confined  to  the  New  York 
district,  as  the  abundanco  of  suitablo  muck  land  in  Michigan  and 
Indiana  precludes  the  necessity  for  using  the  fertile  uplands  in  those 
States  for  the  purpose.  In  Wayne  County,  N.  Y.,  the  mints  are 
frequently  grown  in  cooperation,  one  party  furnishing  the  land  and 
team  labor  and  another  the  required  tillage.  After  distillation  a 
división  of  the  oil  is  made. 

MUCK-LAND  CULTURE. 

In  southern  Michigan  and  northern  Indiana  there  are  many  broad, 
level  áreas,  often  several  thousand  acres  in  cxtent,  of  deep  and  fertile 
muck  soil,  the  beds  of  ancient  lakes  and  swamps,  whero  the  remains 
of  ages  of  growths  of  aquatic  vegetation  havo  accumulated.  Tlicse 
swamps  and  marshes  have  been  reclaimed  by  drainage  and  plowing 
and  by  subduing  the  native  vegetable  growths  until  the  fine  black 
soil,  with  its  high  percentage  of  humus  and  available  plant  food,  is 
especially  fitted  for  the  cultivation  of  a  variety  of  useful  crops. 
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Peppermint  and  sptarmint  find  these  deep,  rich,  and  loóse  soils  very 
congenia],  and  notable  succesa  has  been  obtained  in  the  culture  of 
these  and  kindred  plants. 

The  swamps  best  adapted  for  the  mints  appear  to  be  those  which 
originally  supported  a  growth  of  sphagnum  raoss  and  tamarack,  the 
next  in  order  of  preferenco  being  the  moister  bur-oak  lands.  These 
soils  must  be  thoroughly  drained  and  the  permanent  water  bed  lowered 
to  at  least  3  or  4  feet  beneath  the  surface,  as  the  mints  make  only  a 
weak  growth  in  sodden  ground.  The  tillage  of  these  broad  stretches 
of  level  and  easily  worked  soils  affords  much  scope  for  the  use  of  large 
horse  tools  and  even  for  traction  motors  in  hauling  the  mint  hay,  fuel, 
and  supplies  to  and  from  the  distilling  plants.  In  the  spring  the  land 
is  usually  so  soft  from  the  contained  moisture  that  the  horses  are 
provided  with  mud  shoes,  9  or  10  inches  wide,  made  of  wood  and 
leather  and  fastened  to  the  hoofs  or  to  the  ordinary  shoes  by  strape 
and  metal  bolts.  Among  the  larger  plantations  these  mud  shoes  are 
manufactured  on  the  place. 

On  these  muck  lands  planting  begins  in  the  spring  as  soon  as  the 
properly  shod  horses  or  oxen  can  be  driven  over  the  fields.  The  soil, 
cleancd  by  well-cultivated  crops  the  year  before,  is  plowed,  leveled, 
and  marked  oíf  in  furrows  3  feet  apart  and  4  inches  deep.  The  run- 
ners  aro  dropped  by  hand,  as  in  upland  culture,  but  the  soft  footing 
renders  the  work  more  laborious,  and  it  requires  an  expert  laborer  to 
plant  an  acre  a  day.  The  furrows  are  filled  in  with  a  drag  wide 
enough  to  cover  two  or  more  rows  of  runners,  and  the  weeder  or  light 
spike-tooth  harrow  is  run  over  them  to  loosen  the  trampled  surface. 
Harrowing  is  repeated  at  frequent  intervals  in  various  directions 
un  til  the  sprouts  are  too  high  to  be  further  disturbed,  after  which 
corn  cultivatore  are  used  between  the  rows  until  July,  when  the 
runners  become  so  numerous  as  to  render  further  tillage  difncult. 

Hand  weeding  is  also  used  from  the  first  appearance  of  the  sprouts, 
ten  days  or  more  after  planting,  until  the  fields  are  thoroughly  cleaned 
of  wecds,  grasses,  and  other  plants  that  might  lower  the  quality  of  the 
oil  product.  On  large  plantations  it  is  usual  to  see  gangs  of  20  or 
more  laborera,  mosüy  recent  immigrants,  each  gang  under  the  direc- 
tion  of  an  expericnced  foreman,  passing  along  the  rows,  hoe  in  hand, 
taking  out  all  the  interfering  vcgetation.  Successful  mint  growing 
implies  clean  culture  at  all  stages  of  progress. 

The  mint,  when  in  bloom,  is  cut  with  mowere  when  the  condition 
of  the  soil  permits,  but  in  rainy  seasons  machines  do  not  always 
work  well  on  new  plantings  and  recourse  must  be  had  to  the  scythe. 
After  sufficient  drying  in  the  swath,  the  mint  is  raked  into  windrows, 
the  larger  planters  using  continuous  side-delivery  horeerakes  for  the 
purpose.    From  the  windrows  it  is  usually  hauled  to  the  stills,  but 
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in  dull  weather  it  is  at  times  necessary  to  complete  the  curing  in 
cocks,  although  the  rule  is  to  hancüe  the  hay  as  Httle  as  possible,  in 
order  to  avoid  the  loss  of  foliage. 

The  aftermath  is  plowed  under  after  frost,  as  with  upland  culture, 
but  on  account  of  the  loóse  na  tu  re  of  the  soil  it  is  covered  somewhat 
deeper,  frequently  4  to  5  inches.  The  second  and  third  years  of 
culture  duplicate  the  first,  except  that  cutting  occurs  nearly  a  month 
earlier.  The  harrow  is  started  before  the  sprouts  appear  and  is  the 
main  reliance  as  long  as  it  can  be  used  without  materially  injuring 
the  new  growth.  Hand  weeding  begins  early  and  is  kept  up  un  til 
the  mint  has  smothered  out  competing  vegotation. 

The  life  of  a  planting  of  mint  in  suitable  muck  soil  averages  about 
four  years,  after  which  it  is  found  good  practico  to  devoto  the  arca 
to  a  succes3Íon  crop  or  to  lay  it  down  in  pasture  if  grass  can  be 
induced  to  hold. 

FERTILIZERS. 

Notwithstanding  the  high  nit rogón  content.  of  the  swamp  soils  on 
which  the  mints  are  generally  grown  and  their  favorable  texturo  for 
root  penetration,  there  is  often  evidence  of  lack  of  quickly  available 
plant  food  during  rapid  growth.  Nitrato  of  soda,  50  to  150  pounds 
to  the  acre,  woll  distributed  and  cultivated  in  before  the  tops  havo 
made  too  much  growth,  has  been  found  profitable  by  progressive 
growers.  Potash  in  the  form  of  muriate  or  sulphate,  from  150  to  300 
pounds  to  the  acre,  has  been  widely  used,  with  generally  favorable 
results,  to  stimulate  growth  and  darken  the  foliage.  It  appears 
particularly  useful  for  a  form  of  chlorosis  apparontly  favorod  by  too 
much  water  in  the  soil.  Ground  bono,  acid  phosphate,  and  limo 
have  been  tried  in  varying  quantiti&s  by  a  fow  planters,  but  without 
marked  benefit.  The  return  of  the  steamed  mint  hay  to  the  soil  and 
the  plowing  under  of  the  aftermath  aro  most  widoly  recognizod  as 
beneficial.  Stable  manure  as  a  diroct  application  is  littlo  favorod, 
as  it  is  often  followed  by  watery  growth  and  low  oil  content,  whilo 
the  resultant  weeds  are  likoly  to  become  an  intolerable  nuisance. 
The  indirect  results  of  stablo  manure  when  appliod  to  proceding  well- 
cultivated  crops  are,  howovor,  of  inestimable  valuó. 

DISEASES  AND  PESTS. 

Aside  from  the  chlorotic  condition  associated  mostly  with  ox- 
cessive  moisture  and  probably  also  with  too  great  acidity  of  the  soil, 
peppermint  has  few  serious  diseases  and  spearmint  has  practically 
nono.  A  rust  fungus  has  been  known  to  strip  the  foliage  from  the 
stoms  in  particularly  humid  seasons,  but  it  is  usually  quito  local  in 
its  manifestations. 
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There  is  always  the  possibility  of  injury  by  crickets,  grasshoppers, 
and  caterpillars  if  they  appear  in  unusual  numbors.  Given  congenial 
8oil  and  the  necessary  cultural  attention,  however,  the  mints  do  not 
appear  to  rank  in  certainty  of  production  much  below  the  usual 
cultivated  crops  of  températe  climates. 

YIELD,  COST,  AND  PRICES. 

Yields  of  2  to  3  tons  of  mint  herb  per  acre  may  be  expected.  When 
a  market  for  the  dried  herb  can  be  had,  packers  appear  to  prefer  it 
chopped  into  1-inch  pieces  and  dried  under  cover,  in  order  that  the 
natural  groen  color  may  be  preserved  as  far  as  possible.  The  price 
received  by  growers  for  the  properly  cured  mint  herb  of  cither  species 
ranges  from  3  to  5$  cents  a  pound,  but  the  output  of  oven  a  few 
acres  would  stock  the  market  so  that  it  would  be  difficult  to  dispose 
of  any  further  quantities  at  paying  prices. 

The  yield  of  oil  is  extremelv  variable  in  both  peppermint  and 
spearmint,  ranging  from  alniost  nothing  to  nearly  100  pounds  to  the 
acre,  according  to  the  stand  of  the  herb,  its  condition,  and  its  treat- 
ment  on  cutting  and  distilling.  The  best  yield  of  oil  and  the  finest 
quality  are  to  be  expected  the  first  year,  af ter  which  there  is  a  falling 
oil  each  successive  season  until  the  mint  is  no  longer  worth  cutting. 
It  sometimes  happens,  however,  that  the  second  year  proves  to  be 
the  best.  The  largest  yield  is  to  be  had  only  from  fields  which  are 
in  the  best  possible  condition,  but  as  a  fair  avcrage  for  well-conducted 
commercial  plantings,  new  and  oíd,  probably  30  pounds  of  oil  per 
acre  could  be  obtained,  although  many  growers  are  inclined  to  place 
the  average  production  somewhat  higher.  The  condition  of  the 
weather  at  the  time  of  cutting  has  an  appreciable  effect  on  the  yield 
of  oil,  cool,  dry  weather  appearing  to  produce  less  oil,  oven  from  the 
same  field,  than  when  the  air  is  warm  and  fairly  humid.  About  325 
pounds  of  peppermint  and  about  340  pounds  of  spearmint  aro  rcquired 
to  produce  a  pound  of  oil  in  commercial  practice,  but  as  spearmint 
under  similar  cultural  conditions  furnishes  more  of  the  herb,  the 
yield  of  oil  per  acre  is  about  the  same. 

Few  commodities  have  fluctuated  more  widcly  in  price  than  has 
peppermint  oil.  Wholesale  or  traders'  prices,  as  quoted  in  publica- 
tions  devoted  to  the  drug  trade,  have  varied  from  75  cents  a  pound, 
in  October,  1899,  to  $5  a  pound,  in  April,  1914.  The  average  trade 
price  for  tho  oil  in  tins,  as  it  comes  from  the  producor,  for  the  40 
years  from  1874  to  1914,  inclusive,  is  in  the  neighborhood  of  $2.50 
a  pound,  and  on  comparatively  few  occasions  has  it  remained  moro 
than  a  month  or  two  below  $1  a  pound. 

Spearmint  oil  was  fomierly  quite  limited  in  use,  and  the  prices  ran 
a  little  lower  than  those  for  peppermint  oil,  but  of  late  the  price  has 
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somewhat  exceeded  thc  latter,  $5  a  pound  having  been  reached  in 
1909  and  1913,  with  a  mínimum  of  $1.50  in  1909  and  again  in  1914. 
The  average  trade  price  for  the  years  from  1909  to  1914,  inclusive,  is 
$3.55  a  pound.  It  must  be  borne  in  mind  that  the  pnces  here  given, 
for  both  peppermint  and  spearmint  oils,  are  those  quoted  by  jobbers 
and  wholesale  traders  and  doubtles9  exceed  those  generally  received 
by  producers.  These  oils,  however,  securely  tinned,  may  be  kept  for 
years  with  little  loss  or  deterioration  and  may  conveniently  be  held 
out  of  market  during  periods  of  price  depression. 

Spearmint  must  be  regarded  as  the  less  s tapie  of  the  two  mints, 
its  consumption  being  largely  restricted  to  the  single  industry  of 
chewing-gum  manufacture,  and  due  caution  should  therefore  be  used 
in  extending  its  culture. 

As  there  is  no  great  diversity  in  mint  culture,  the  cost  of  prepara- 
tion,  tillage,  and  handling  is  perhaps  more  easily  asoertainable  than 
for  many  other  crops.  Careful  inquiry  in  1914  showed  that  the 
labor  cost  for  establishing  an  aero  of  new  mint  on  suitable  soil  in  the 
Michigan-Indiana  district  and  caring  for  it  during  the  first  season 
was  about  $30.  The  cost  in  subsequent  years  could  be  placed  at 
$15  per  acre.  The  estimates  exelude  fertilizers,  taxes,  interest  on 
the  land  and  equipraent,  superintendence,  and  other  overhead 
charges.  In  Wayne  County,  N.  Y.,  the  cost  of  new  plantings  ap- 
peared  to  be  less,  as  the  land  generally  used  needed  less  preparation, 
but  the  tillage  costs  wero  highor  per  acre,  on  account  of  the  limited 
plantings  and  the  greater  amount  of  hand  labor  required.  The  price 
generally  charged  for  runners  sufficient  to  set  an  acre  is  $5,  and  the 
customary  charge  for  distilling  is  25  cents  a  pound  for  the  oil  secured. 
As  with  all  producing  operations,  the  large  equipments  are  supposed, 
to  reduco  the  unit  cost  of  the  product. 

The  early  stills  used  in  this  country  for  the  extraction  of  mint 
oils  appear  to  have  been  metal  refcorts  or  covered  kettles  connected 
with  a  long,  coiled  tube,  usually  termed  the  "worm."  During  the 
process  of  distillation  this  coiled  tube  was  immersed  in  cold  water 
or  showered,  in  order  to  condense  the  produets  of  evaporation. 
The  water  and  oil  carne  out  of  the  worm  together  and  were  received 
in  a  vessel  called  the  separator,  which  had  a  siphonlike  tube  rising 
from  near  the  bottom,  by  means  of  which  the  water  could  con- 
tinuously  flow  away,  while  the  oil,  being  lighter,  rose  to  the  top 
and  could  be  drawn  off  through  another  opening.  The  9eparator 
of  to-day  remains  practically  the  samo,  except  that  it  has  a  greater 
capacity.  Extensivo  changes,  however,  have  been  mado  in  other 
portions  of  the  distilling  apparatus. 

In  the  oíd  kettlo  stills,  the  mints,  often  in  the  green  or  fresh  state, 
were  immersed  in  water,  and  direct  heat  was  applied  by  means  of 
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a  fire  at  the  bottom  of  the  kettle  or  boiler.  The  capacity  of  even 
the  largest  of  these  early  stills  was  so  limited  that  only  a  few  pounds 
of  oil  could  be  secured  from  a  singlo  charge.  About  the  year  1846 
large  wooden  vats,  supplied  with  steam  from  an  ordinary  engine 
boiler,  began  to  be  substituted  for  the  metal  kettles.  These  vata 
were  provided  with  a  perforated  false  bottom  upon  which  the  herb 
rested,  and  distillation  was  effected  by  passing  steam  upward  through 
the  material.  The  vats  were  made  of  sufficient  capacity  to  contain 
half  a  ton  or  more  of  the  partially  dry  herb  at  a  charge  and  were  sooa 
arranged  in  pairs,  f ed  in  alterna tion .  The  steam  was  con veyed  through 
long  pipes  from  a  common  boiler  in  such  a  manner  that  one  vat  could 
be  emptied  and  refilled  while  the  other  was  being  steamed.  The 
boiler  also  furnished  the  power  for  hoisting  the  charges  and  for  the 
powerful  steam  pump  which  forced  the  cold  water  through  the 
condenser  or  showered  it  over  the  pipes  when  they  were  exposed. 
The  capacity  for  rapid  work  during  the  urgent  harvest  season  was 
thus  greatly  increased,  and  with  the  spread  of  mint  culture  neighbor- 
hood  community  stills,  each  of  which  was  capable  of  caring  for 
the  product  of  many  growers,  soon  became  common.  In  time 
the  capacity  of  the  vats  was  increased  to  hold  a  ton  or  more  of 
the  partially  dry  herb  and  a  few  distilling  planta  were  built  with 
four  vats  fed  from  a  common  boiler  and  arranged  about  a  central 
crane  by  which  the  heavy  exhausted  charges  could  be  lifted  from 
the  vats  in  alternation.  The  average  cost  of  the  2-vat  still,  with 
boiler,  pump,  and  sheltering  structure,  appeared  to  have  exceeded 
$500,  and  for  a  period  of  years  these  stills  were  said  to  have  served 
about  ten  growers  each. 

In  more  recent  years  the  large  plantations  of  Michigan  and  Indi- 
ana, where  the  rows  of  mint  plants  under  a  single  ownership  soine- 
times  exceed  a  mile  in  length,  have  necessitated  far  more  extensivo 
installations  for  expeditiously  handling  the  vast  quantities  of  the 
herb  brought  in  from  the  ficlds.  The  most  highly  developed  distilling 
plants  to-day  have  four  vats  of  approximately  3  tons  capacity  each, 
arranged  about  a  power  crane.  Steam  is  supplied  by  a  battery 
of  powerful  boilers  operating  under  a  pressure  of  110  pounds  to 
the  square  inch,  which  effectually  vaporizes  the  oil  in  the  3-ton 
charge  in  from  10  to  15  minutes.  Water  for  cooling  the  immense 
condenser  is  obtained  from  deep-driven  wells  and  is  forced  through 
by  powerful  centrifugal  pumps.  The  separa tors  usod  by  these 
large  stills  are  of  sufficient  capacity  to  contain  several  hundred 
pounds  of  oil.  The  oíd  worms  have  generally  been  replaced  by 
modern  condensers  composed  of  a  considerable  number  of  cora- 
paratively  short,  straight  tubes  leading  to  a  common  discharge 
outlet,  the  whole  being  surrounded  by  a  capacious  water  jacket 
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cooled  by  means  of  the  connected  pumps.  The  capacity  of  such 
a  distillery,  working  continuously  through  the  greater  part  of  the 
24  hours,  is  very  largo  and  is  needed  only  for  the  most  extensivo 
acreages.  The  bulk  of  the  rnint  grown  in  this  country  is  distüled 
in  equipments  of  the  ordinary  2-ton  capacity,  many  of  which  still 
serve  the  needs  of  several  growers. 

The  proper  drying  of  the  herb  after  cutting  is  an  importan t  matter 
as  regards  economy  of  effort  and  the  saving  of  time  in  distillation. 
More  than  three-fourths  of  the  weight  of  the  freshly  cut  tops  is  com- 
posed  of  water,  the  greater  part  of  which  is  evaporated  during  ex- 
posure  in  the  swath  and  windrow  or  in  the  cock  when  it  is  neccssary 
to  fínish  the  curing  in  this  manner.  As  commonly  drawn  from  the 
field,  the  fresh  weight  of  the  herb  is  reduced  considerably  more  than 
half,  and  the  material  not  only  packs  better  in  the  vats  but  requires 
only  about  one-third  of  the  time  needed  for  the  distillation  of  the 
freshly  cut  herb,  as  it  does  not  condense  the  steam  to  the  same  extent 
as  fresh  mint. 

Laboratory  experiments  show  an  appreciable  loss  of  oil  in  drying 
the  herb,  but  growers  are  well  convinced  that  the  loss  is  not  grcat 
enough  to  offset  the  increased  cost  of  handling  and  distilling  the  green 
herb.  Frost,  however,  occasions  serious  loss,  as  frozen  mint  yields 
scaroely  half  the  quantity  of  oil  which  can  be  obtained  from  sound 
herb  of  the  same  character.  Spearmint  appears  to  lose  slightly  more 
oil  by  drying  and  freezing  than  peppermint. 

SUMMARY. 

The  culture  of  peppermint  and  spearmint,  mainly  for  their  essential 
oils,  is  a  well-established  industry  in  this  country,  tending  to  become 
centralized  in  a  few  States  where  soil  conditions  especially  favor  the 
development  of  the  planta,  but  appears  capable  of  considerable 
development  in  other  localities,  should  greater  commercial  need  arise. 
Wayne  County,  N.  Y.,  has  long  lost  its  supremacy  in  peppermint-oil 
production,  on  account  of  the  competition  of  other  speeially  cultivated 
crops,  but  the  industry  is  still  efFectively  carricd  on  in  a  small  way, 
chiefly  by  cooperafcion  between  landowners  and  practical  mint 
growers. 

In  Michigan  and  Indiana,  owing  to  large  áreas  of  fertilo  muck  land 
susceptible  of  thorough  drainage,  mint  culture  has  become  highly 
specialized,  a  considerable  part  of  the  acreage  being  controDed  by  a 
few  well-equipped  growers  who  are  able  to  handle  the  product  in  an 
economical  manner. 

Mint  culture  on  suitable  soils  appears  to  give  fair  average  returns 
when  intelligently  conducted  from  year  to  year.  It  is,  however,  an 
industry  limited  in  scope,  especially  subject  to  fluctuations  in  prices 
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of  the  crop  producís,  and  likely  to  suffer  from  overproduction  ¿f  the 
acreage  is  too  rapidly  extended.  A  substantial  outlay  is  required  for 
j)rcparation,  equipment,  aud  cultural  maintenance.  The  cost  of 
properly  establishing  an  acre  of  mint  is  placed  at  $30,  and  the  annual 
expense  for  cultivation  at  $15  or  more.  Stills  for  extracting  the  oüs 
vary  greatly  in  cost,  as  they  are  largely  constructed  for  local  needs. 
It  is  not  likely  that  a  practical  still  of  sufficient  capacity  to  economi- 
cally  handle  the  product  of  a  dozen  acres  of  well-grown  mint  oould 
be  built  for  less  than  $250,  but  in  mint-growing  localities  this  expense 
is  often  greatly  reduced  by  practical  cooperation  among  producéis. 
The  customary  charge  for  distilling  mint  oils  for  many  years  past 
has  been  25  cents  a  pound. 

According  to  the  best  obtainable  estimates,  the  total  área  of  mint 
in  1914  in  Michigan,  Indiana,  and  New  York  appeared  to  be  just 
under  25,000  acres,  of  which  nearly  5,000  acres  were  spearmint. 
Almost  one-half  of  this  acreage  was  new  plantings,  the  remainder 
being  in  fieids  two  or  more  years  oíd. 
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OUTDOOR  WINTERING  OF  BEES. 

By  E.  F.  Phillips,  In  Chargc  of  Bee  Culture  Invcstigations, 

and  ,  , 

GUMMI  S.  Demuth,  Apicultural  Assistant. 

INTRODUCTION. 

The  beekeepers  of  the  United  States  lose  at  least  one-tenth  of  their 
colonies  of  bees  every  winter.  This  is  a  minimum  loss,  which  is  fre- 
quently  increased  to  one-half  and  sometimes  more  in  eertain  sections. 
This  decrease  is  largely  due  to  carelessness  or  to  lack  of  knowledge, 
and  it  is  entirely  practica!  to  reduce  it  to  less  than  1  per  cent,  the 
small  loss  covering  various  accidents  which  can  not  be  foreseen.  An 
industry  which  can  sur  vi  ve  in  the  face  of  such  a  decrease  must  ha  ve 
great  possibil ities  for  cominercial  advancement  when  the  loss  is 
properiy  reduced. 

An  iraportant  reason  for  the  unnecessary  death  of  colonies  in  win- 
ter is  the  belief  of  many  beekeepers  that,  since  unprotected  colonies 
often  Uve  over  winter,  no  protection  is  needed.  When,  for  example, 
heavy  insulation  of  bees  is  advoca ted  at  a  beekeepers,  convention, 
soine  beekeeper  usually  replies  that  he  has  never  protected  his 
colonies  and  never  loses  any.  Ilis  reported  success  is  often  unin- 
tentionally  exaggerated,  and  he  indi  cates  by  such  sta  temen  ts  that 
he  may  not  know  what  constitutes  moderately  successful  wintering. 
Although  probably  nothing  on  a  farm  gives  a  better  return  on  the  in- 
vestment  than  do  bees  if  well  cared  for,  the  majority  of  beekeepers 
neglect  them.  It  need  scarcely  be  stated  that  the  best  beekeepers  do 
not  follow  such  a  parsimonious  and  unwise  policy. 

It  is  usually  believed  that  winter  loss  is  confined  to  the  northern 
portions  of  the  country,  but  this  is  far  from  true.  The  beekeepers 
of  the  South  lose  many  colonies  during  this  season,  and,  peculiarly 


Note. — Thla  bullottn  dealn  with  the  caro  of  bees  tn  winter  when  wlntered  outsldo  an«l 
i«  of  Intereat  to  beekeeper*  In  all  parta  of  the  United  State». 
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enough,  the  decrease  in  nlJ  parte  of  the  United  States  is  due  to  the 
«ame  causes  in  varying  degree. 

For  the  past  three  winters  the  authors 1  have  made  a  study  of  the 
activity  of  bees  during  the  winter  and  of  the  effects  of  various 
environmental  faetors  on  the  colonv.  This  bulletin  does  not  include 
the  results  of  this  work,  but  gives  the  methods  of  outside  wintering 
which  have  proved  best  in  commercial  apianes,  all  the  statements 
here  made  having  been  substantiated  by  the  results  of  the  more  de- 
tailed  studies  which  are  to  be  reported  in  other  form.  There  are 
many  faetors  which  require  still  more  study  and  the  doubtful  points 
are  not  here  discussed.  Tt  seems  best  not  to  include  a  discussion  of 
the  wintering  of  bees  in  cellars,  concerning  which  there  are  many 
more  points  in  dispute  which  can  he  settled  onlv  by  detailed  seien- 
tific  studies.  This  omission  should  not  be  interpreted  as  indicating 
that  the  authors  condemn  cellar  wintering;  in  fact.  they  are  inclined 
to  believe  that  when  properly  worked  out  this  method  will  be  found 
superior  in  northern  localities. 

Beekeepers  usually  report  the  results  of  wintering  by  giving  the 
percentage  of  colonies  in  which  all  the  bees  die,  just  as  was  done  in 
the  first  paragraph  of  this  bulletin.  This  is  a  convenient  method 
but  is  misleading.  If  every  individual  bee  that  goes  into  winter 
<|iiarters  remained  alive  in  the  spnng  with  no  loss  of  vitality,  we 
should  have  perfect  wintering.  but  such  success  is  impossible.  If 
out  of  100  colonies  onlv  2  die  and  the  remainder  are  onlv  half  as 
strong  in  numbers  as  they  were  in  the  f all,  most  beekeepers  would 
consider  this  ra  the  r  good  wintering.  while  in  fact  it  is  poor.  The 
criterion  of  success  is  to  save  the  greatest  possible  number  of  indi- 
vidual bees,  and  to  have  them  capable  of  prolonged  activity  in  the 
spring.  Beekeepers  sorel  y  need  a  new  point  of  view  as  to  success 
with  this  vital  problem. 

Frequently  in  beekeeping  literature  inention  is  made  of  the 
"  winter  sleep  "  of  bees.  Bees  can  not  hibernate  as  do  most  inseets. 
While  the  bees  on  the  outside  of  the  winter  cluster  are  usually 
quiet.  there  is  incessant  movement  in  the  center  during  cold  weather: 
in  fact,  the  colder  the  surrounding  air.  the  greater  the  activity  of 
the  colony  after  a  chister  is  formed.  The  phrase  "winter  sleep M  is 
therefore  erroneous  and  should  be  dropped  from  the  literature.  as 
it  misleads  beekeepers. 

CAUSES  OF  WINTER  LOSS. 

The  causes  of  the  death  of  individual  bees  or  of  a  colony  of  bees 
in  winter,  barring  unusual  accidents,  are  onlv  two  in  number:  (1) 

1  Kor  ft  pn>limlnary  rpport  of  thl«  work  hoc  Piillllpn  and  Domutb,  11*14.    The  tempera 
tur.»  of  the  tioneytieo  oluRter  ín  winter,  Rut.  í».í,  V.  S.  Ik>pt.  \kt..  1«t  p. 
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Inadequate  stores  and  (2)  excessive  heat  production.  The  numerous 
factors  usually  given  in  the  literature  on  the  subject  as  entirely 
distinct  fall  into  these  two  classes,  except  for  some  that  are  usually 

given  which  the  authors  do  not  believe  to  be  operative. 

•  *  • 

EXCESSIVE  HEAT-GENERATION. 

It  was  first  shown  by  the  authors  in  the  bulletin  to  which  referente 
has  been  made  that  at  hive  temperaturas  between  about  57°  and 
69°  F.  a  normal  broodless  colony  of  bees  does  not  form  a  cluster, 
but  the  bees  remain  inactive  on  the  combs.  When  the  temperature  of 
the  air  immediately  surrounding  the  bees  (not  the  temperature  of 
the  air  outside  the  hive)  falls  to  57°  F.  or  lower,  they  form  a  cluster 
and  those  in  the  center  begin  to  genérate  heat  by  muscular  aeti\  ity, 
while  those  in  the  outer  portion  serve  as  insulators  by  crowding 
cióse  together,  usually  with  their  heads  toward  the  center  of  the 
cluster.  The  innermost  portion  rapidly  acquires  a  temperature  con- 
sidorably  higher  than  that  of  the  air  about  the  bees  before  cluster- 
ing  was  necessary,  often  going  to  90°  F.  in  normal  coloides  and 
higher  in  abnormal  ones.  The  number  of  bees  engaged  in  heat  pro- 
ducción increases  as  the  outer  temperature  falls  and  the  insulating 
zone  is  consequently  decreased  in  thickness  but  becomes  more  com- 
pact.  The  entire  cluster  becomes  smaller  as  the  outer  temperature 
falls. 

If  bees  can  be  kept  in  an  environment  such  that  the  temperature 
of  the  air  immediately  surrounding  them  is  57°  F.  or  slightly  abo  ve, 
thev  are  saved  much  unnecessary  and  unprofitable  labor.  To  the 
theoretical  objection  that  bees  need  exercise,  it  is  necessary  only  to 
state  that  the  authors  have  so  wintered  bees  in  a  cellar  as  well  as 
outdoors  with  wonderfully  successful  results.  If  bees  are  kept  in  a 
cellar  under  the  best  conditions  the  results  are  excellent,  but  it  is 
not  proposed  to  discuss  this  more  complicated  phase  of  the  subject 
here.  If  wintered  outside  in  a  packing  case  with  abundant  insula- 
tion,  any  heat  generated  escapes  slowly  and  the  temperature  of  the 
air  in  the  hive  rarely  falls  below  r>5°  F.  If  inadequately  protected, 
the  temperature  of  the  hive  can  not  be  kept  so  lúgh  and  the  bees 
must  genérate  much  more  heat.  In  single-walled  hives  it  is  common 
for  the  temperature  of  the  air  around  the  cluster  to  fall  to  freezing 
or  lower,  in  which  event  the  bees  genérate  an  excessive  amount  of 
heat  and  perhaps  die  when  they  are  no  longer  ca pable  of  the  neces- 
sary muscular  activity.  The  necessity  of  packing  is  thus  made  clear, 
and  in  any  local  ity  in  which  the  outer  temperature  often  falls  to 
40°  F.  or  below  it  is  desi rabie  to  protect  bees  to  conserve  their 
vitality.  If  the  temperature  should  fall  to  40°  F.  only  a  few  times 
during  the  winter,  this  would  not  be  serious  enough  to  make  insula- 
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tion  necessary.  It  is  obvious,  however,  that  winter  protection  is 
beneficial  throughout  practically  the  entire  United  States. 

Necessity  of  having  young  bees. — Bees  raay  be  compared  with 
minute  dry  batteries,  in  so  far  as  their  vital  energy  is  concerned. 
They  emerge  as  adult  bees  with  a  certain  amount  of  vital  energy,  and 
when  this  is  exhausted  they  die,  not  having  power  to  recover  lost 
a  itality  as  human  beings  ha  ve.  To  withstand  the  hardships  of 
\\  ínter  under  usual  conditions,  a  colony  must  have  many  young  bees, 
eapable  of  prolonged  muscular  work.  Obviously  the  better  the 
wintering  conditions,  the  less  necessary  it  becomes  to  provide  young 
bees,  but  even  with  the  most  perfect  wintering  it  is  desirable  that 
there  be  plenty  of  young  bees  in  the  f  all,  so  that  they  will  be  available 
for  extensive  brood-rearing  in  the  spring.  This  calis  for  prolonged 
brood-rearing  in  late  summer.  Oíd  bees,  which  have  been  worn  out 
earlier  and  are  ready  to  die,  soon  succumb  from  the  work  of  heat- 
generation. 

Danger  of  weak  colonies. — In  a  strong  colony  many  bees  in  the 
center  of  the  cluster  may  be  engaged  in  heat-generation,  and  there 
will  still  remain  many  bees  to  serve  as  insulators.  A  weak  colony, 
on  the  other  ha  mi,  has  less  reserves  for  insulation,  and.  since  heat  i* 
rapidly  lost,  the  bees  on  the  inside  must  genérate  excessive  heat  in 
order  that  the  outermost  tees  may  always  be  at  a  temperature  of 
over  o0°  F.  Since  the  surface  of  a  spherical  cluster  is  proportionate 
to  the  square  of  the  diameter,  while  the  volume  is  proportionate  to 
the  cube  of  the  diameter,  it  follows  that  a  large  colony  cluster  has 
a  relatively  smaller  surface  for  radia  tion  of  heat  than  does  a  small 
one.  Below  about  50°  F.  individual  bees  become  numb,  and  so  long 
as  the  cluster  remains  active  the  authors  have  never  found  normal 
bees  at  a  temperature  lower  than  the  critical  temperature,  57°  F.  In 
a  small  colony  the  inner  temperature  is  often  many  degrees  warmer 
than  that  of  a  neighboring  strong  colony.  which  doubtless  explains 
the  prolonged  brood-rearing  of  weak  colonies  in  the  f all.  Most 
colonies  which  die  of  excessive  heat-generation  are  rushed  to  their 
doom  by  the  temperature  being  high  enough  to  start  brood-rearing. 
which  is  perhaps  one  of  the  most  unfortunate  circumstances  which  a 
colony  can  experience  in  winter.  By  all  means  a  colony  should  be  so 
protected  that  brood-rearing  will  not  be  begun  until  frequent  flights 
are  possible. 

Since  weak  colonies  so  f  recjuently  succumb  in  winter.  it  is  obvious  that 
a  too  rapid  increase  in  the  number  of  colonies  in  summer  is  unwise. 
Beekeepers  have  learned  that  swarming  is  to  be  avoided  because  oí 
the  resulting  reduction  in  the  honey  crop,  and  the  loss  in  winter  is 
additional  argument  against  allowing  the  bees  to  exercise  this  in- 
stinct  freely.  It  is  a  common  saying  among  beekeepers  that  a  rapid 
increase  is  usually  followed  by  a  rapid  decrease.    Tt  is  impossible  to 
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get  too  strong  a  colony  for  winter,  the  error  always  being  in  the  oppo- 
site  direction. 

Effects  of  accumulation  of  feces.— jIt  was  first  sliown  by  the 
authors  that  heat-generation  causes  increased  consumption  of  stores; 
this  in  tura  causes  an  accumulation  of  feces  within  the  bees,  whieh 
is  more  rapid  if  the  stores  contain  a  high  percentage  of  indigestible 
niaterials,  and  the  presence  of  feces  causes  increased  activitv,  often 
resulting  in  deatli  from  excessive  heat-generation.  Beekeepers  cali 
this  condition  dysentery  if  the  accumulation  is  so  excessive  that  the 
boes  are  unable  to  retain  the  feces.  Dysentery  causes  the  death  of 
bees  in  winter,  so  far  as  has  been  seen,  solelv  bv  undue  activitv  and 
excessive  heat-production.  This  detrimental  effect  is  reduced  by 
good  stores,  but  obviously  the  proper  method  is  to  prevent  an  un- 
necessary  accumulation  of  feces  by  preventing  a  heavv  consumption 
of  stores,  chiefly  by  providing  a  sufticiently  high  surrounding  tem- 
pernture.  Honey-dew  honey  is  especially  injurious  because  of  the 
rapidity  with  which  feces  accumulate. 

Tn  mild  climates,  in  which  there  are  frequent  days  when  bees  can 
fly  and  rid  themselves  of  feces,  the  injurious  effects  of  poor  stores 
are  less  noticeable,  because  the  feces  do  not  accumulate  sufficientlv 
to  cause  abnormal  activitv.  The  accumulation  of  feces  is  to  be  con- 
sidered  as  an  irritant,  causing  responses  similar  to  disturbance  by 
jarring  or  exposure  to  light. 

Influence  of  the  queen. — In  discussions  of  wintcring  it  is  usually 
stated  that  to  winter  well  a  colony  must  have  a  good  queen.  Ob- 
viously a  good  queen  will  better  prepare  a  colony  for  winter  by 
providing  a  strong  colony  of  young  bees  than  will  a  poor  one.  while 
a  colony  that  is  queenless  in  late  summer  and  fall  has  little  chance 
of  living  until  spring.  A  good  queen  will  also  increase  brood-rearing 
rapidly  in  the  spring.  if  the  colony  has  good  stores  and  has  been 
properly  protected  during  the  winter.  Aside  from  the  important 
influence  on  the  population  of  the  colony,  the  queen  probably  plays 
no  part  in  wintering. 

Spring-dwindling. — Tf  the  individual  bees  of  a  colony  are  reduced 
in  vitality  by  excessive  heat-production.  they  may  live  until  spring, 
but  are  unable  to  do  the  heavy  work  then  needed  to  bring  the  colony 
back  to  full  strength.  The  adult  bees  die  more  rapidly  than  they  are 
replaced  by  emerging  bees,  and  the  population  decreases.  This  con- 
dition, which  can  be  produced  experimentally,  has  long  been  known 
among  beekeepers  as  "spring-dwindling."  If  this  condition  is  ob- 
servcd,  the  bees  may  perhaps  be  slightly  relie  ved  of  further  unneces- 
sarv  work  by  packing  to  conserve  heat  and  by  giving  abundant 
stores,  but  the  proper  treatment  is  to  prevent  the  condition  by 
proper  care  in  the  preceding  fall  and  winter.  The  term  "spring- 
dwindling"  should  not  be  applied  to  death  of  bees  from  other  causes. 
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LACK  OF  STOBES. 

A  common  cause  of  the  death  of  colonies  in  winter  is  starvation, 
which  is  more  certainly  due  to  carelessness  on  the  part  of  the  bee- 
keeper  than  is  unnecessary  heat-production.  The  greater  the  neces- 
sity  for  heat-production,  the  more  necessary  it  becomes  for  every 
colony  to  have  an  abundance  of  stores  of  good  quality.  The  amount 
required  varíes  with  the  length  of  the  winter,  and  also  with  the 
amount  of  heat  which  is  generated.  It  is,  of  course,  necessary  also 
to  provide  or  leave  stores  enough  for  brood-rearing  in  late  winter 
or  spring,  before  sufficient  stores  come  to  the  hive  from  natural 
sources. 

COMPARISON  OF  THE  COLONY  WITH  A  FURNACE. 

Let  us  assume  that  we  have  a  furnace  for  heating  a  building  so 
constructed  that  ashes  may  be  removed  only  when  the  tempera  ture 
of  the  outer  air  is  warm.  If  the  house  has  thin  walls  and  many  open- 
ings,  the  furnace  can  not  maintain  a  high  tempera  ture  in  extreme 
cold  weather,  the  amount  of  fuel  consumed  is  increased.  the  ashes 
accumulate  rapidly  and  clog  the  furnace,  and  in  a  desperate  effort 
to  raise  the  house  tempernture  we  should  probably  burn  out  the 
furnace.  On  the  other  hand,  if  the  house  is  well  built  and  heavilv 
insulated,  a  low  firc  will  suffice,  and  as  a  result  there  will  be  a  míni- 
mum amount  of  ashes.  The  better  the  fuel,  the  less  the  amount  of 
ashes  in  either  case. 

It  is  permissible  to  compare  a  colony  of  bees  as  a  unit  of  heat-pro- 
duction with  this  furnace.  If  the  bees  are  in  a  single- walled  hive 
in  a  cold  climate,  the  colony  must  genérate  a  great  amount  of  heat, 
must  consume  much  more  honey,  and  feces  will  accumulate  rapidly. 
As  the  bees  are  unable  to  discharge  their  feces  until  the  temperature 
of  the  outer  air  is  high  enough  for  night,  the  "  furnace  "  is  clogged. 
The  bees  are  "  bumed  out  *'  by  the  excessive  heat-production,  and, 
even  worse  than  in  the  case  of  the  furnace,  the  irritation  resulting 
from  the  presence  of  feces  causes  still  more  heat-production.  On 
the  other  hand,  if  abundantly  insulated.  the  heat  generated  is  con- 
served,  the  consumption  of  stores  and  amount  of  feces  are  reduced. 
and  the  bees  can  readily  retain  the  feces  until  a  flight  day,  in  any 
place  in  which  bees  can  be  kept.  The  better  the  stores  the  less  the 
amount  of  feces  in  either  case. 

We  should  not  expect  much  of  a  furnace  in  an  open  shed,  and 
we  have  no  more  right  to  expect  good  results  from  a  colony  wintered 
in  a  thin-walled  hive  in  a  cold  climate.  or  even  in  a  better  hive  placed 
in  a  windy  location. 
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CONSERVATION  OF  HEAT  AND  REDUCTIOX  OF  EXPENDITURE  OF 

ENERGY. 

In  outside  wintering  the  heat  produced  by  the  bees  is  conserved 
by  the  insulation  of  the  cluster  itself  and  also  by  the  insulation  of  the 
hive  and  packing.  Tn  the  cellar  there  is  less  insulation  near  the  clus- 
ter. but  the  cellar  itself  replaces  the  packing,  and  is  in  reality  simply 
an  insulation.  The  insulation  of  the  individual  hive,  of  several  hives 
packed  together.  or  of  bees  in  a  cellar  serves  solely  to  reduce  the  loss 
of  heat  generated  by  the  bees. 

The  ainount  of  packing  that  should  be  used  obviously  varíes  vvith 
the  climate  and  it  is  impossible  to  make  definite  general  statements  iu 
a  bulletin  intended  for  all  parts  of  the  United  States.  There  is  one 
general  statement  which  can  be  made  with  safety:  The  majority  of 
l>eekeepers  do  not  give  suflicient  insulation  and  no  beekeeper  ever 
gave  a  colony  too  much.  For  exaniple.  in  the  relatively  mild  climate 
of  Washington,  inost  beekeepers  winter  their  bees  in  single-walled 
hives.  The  authors  have  used  a  large  packing  case  holding  four 
hives,  two  facing  east  and  two  west.  chise  together.  This  case  was 
constructed  so  as  to  hold  3  inches  of  packing  helow,  f>  inches  on  the 
ends.  6  inches  on  the  sides,  and  8  to  12  inches  on  top.  Colon  íes 
wintered  in  such  a  case  in  Philadelphia  in  101.°»  14.  and  in  the  apiary 
of  the  Burean  of  Entomology  at  Drumniond,  Md..  near  Washington, 
in  1014-15,  were  in  ninch  better  condition  than  colonies  left  un- 
protected.  and  cases  of  this  general  type  are  being  constructed  for 
the  entire  apiary  at  Drummond.  except  for  such  colonies  as  are  used 
in  other  wintering  experiments.  The  diinensions  here  stated  should 
by  no  means  be  accepted  as  best  for  other  loealities.  especiallv  those 
farther  north.  where  the  protection  should  be  heavier.  but  in  this 
particular  packing  case  the  temperature  of  the  air  within  the  hive 
lint  outside  the  cluster  usually  stood  at  about  55°  to  57°  F.,  except 
for  a  reduetion  in  temperature  under  one  condition  to  be  discussed 
on  the  next  page.  The  aim  of  the  beekeeper  should  be  to  keep 
the  air  about  the  l>ee*  at  about  57°  F.,  at  which  temperature  there 
is  no  condensation  of  moisture  within  the  hive.  even  on  the  inside 
of  the  cover,  where  it  first  appears.  It  might  be  inferred  that  if 
double  the  amount  of  packing  had  been  used  the  temperature  of  the 
air  about  the  l>ees  would  have  been  too  high.  This  is  not  the  case, 
for  bees  cease  heat-generation  when  the  temperature  rcaehes  57°  F., 
íor  even  sooner  when  the  surrounding  temperature  is  rising1).  and 
the  (empern  ture  will  not  exceed  57°  F.  unless  that  of  the  outer  air 
remains  higher  than  that  for  a  considerable  period. 

Bees  well  protected  and  with  good  stores  do  not  fly  from  the  hive 
because  of  the  warmth  within  when  the  outer  air  is  too  cold  for  them 
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to  do  so  eafery.  If  bees  fly  at  low  temper&tures  (45°  to  50°  F.).  it 
is  an  indica tion  that  they  need  a  flight  because  of  an  accumulation 
of  feces  froni  poor  wintering,  and  does  not  at  all  indícate  too  high 
an  inside  teniperature  because  of  too  much  packing.  In  conclusión, 
the  beekeeper  can  not  apply  too  much  insulating  material  to  a  hive. 

It  has  been  found  that,  even  with  abundant  insulation,  the  tem- 
perature within  the  hive  and  outside  the  cluster  is  greatly  reduced 
if  the»  packing  case  is  exposed  to  wind.  During  the  winter  1914-15 
a  record  was  kept  of  wind  velocity  directly  over  a  heavily  packed 
case  (with  en  trances  $  inch  by  8  inches),  and  it  was  found  that  a 
wind  with  a  velocity  of  20  miles  per  hotir  directly  on  the  case  re- 
duces the  temperature  within  the  hives  practically  to  that  observed 
in  an  wnpmteeted  hive.  The  beneficial  erTects  of  the  insulation  were 
therefore  nullified,  and  the  proper  temperature  within  the  hive  wa* 
not  regained  for  several  days  unless  the  outer  temperature  rose  con- 
siderably.  Beekeepers  ha  ve  long  emphasized  the  importance  of  pro- 
tection from  wind,  but  the  results  observed  were  much  more  pro- 
ntiiinced  than  was  anticipated  or  than  lias  ever  been  suspected  l»y 
practical  beekeepers.  The  ideal  toward  which  the  beekeeper  should 
work  is  to  keep  bis  colonies  during  eold  weather  absolutely  protected 
from  wind.  for  here  again  the  protection  can  not  be  too  great.  It  is 
entirely  erroneous  to  assume,  as  some  have  done,  that  such  protection 
is  not  essential  in  well-packed  hives. 

There  are  several  types  of  hives  on  the  íuarket  in  which  the  Ínsula 
tion  is  built  in,  to  be  retained  throughout  the  year.    There  is  no 
objection  to  the  packing  in  the  summer,  except  that  such  hives  are 
not  convenient  for  mo\  ing  and  in  some  other  manipulations.  Insula 
tion  in  commercial  double-walled  hives  is  by  means  of  air  spaces  or 
insulation,  such  as  sawdust,  chaff,  broken  cork,  or  shavings.  Tliese 
hives  are  better  for  outside  wintering  than  single-walled  hives  in  any 
part  of  the  United  States,  but  they  do  not  provide  adequate  Ínsula 
tion  at  temperatures  below  about  40°  F.   Such  hives  must,  of  course, 
be  protected  from  wind,  or  they  are  for  the  time  being  no  better 
than  single-walled  hives. 

Types  of  insulation.— Various  materials  are  used  for  insulation. 
Reside  those  nanied  above,  paper,  dry  lea  ves,  and  many  other  sul> 
stances  are  in  use.  Most  of  the  common  insulating  materials  depeiui 
on  small  confined  dead-air  spaces  for  their  insulating  valué,  ¡ind. 
in  general,  the  more  finely  divided  the  air  spaces  the  more  efficient  the 
material.  Sawdust  is  usually  condeimied.  because  if  moisture  escaj)^ 
from  the  hive  into  the  packing  it  is  retained  and  the  insulating  valué 
is  reduced.  However,  if  a  colony  is  sufficiently  packed,  moisture 
does  not  condense,  except  possibly  at  extremely  low  external  teni 
l>eratures.  and  this  objection  tí)  sawdust  is  removed.    From  observa- 
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tions  so  far  made,  it  appears  that  the  l»eekeeper  may  use  the  mate- 
rials  most  easily  obtained.  If  dry  lea  ves  are  used,  they  9hould  he 
packed  tight,  but  sawdust  should  siraply  be  poured  in  place  without 
being  packed  tight. 

The  en  trance. — The  weak  place  in  hive  insulation  is  the  entraiue. 
An  opening  8  inches  wide  and  '$  inch  high  is  a  hundan  t,  it  usually 
being  constructed  as  a  tunnel  through  the  packing.  In  cold  weather 
this  might  be  still  further  reduced.  The  o(>ening  should  be  shielded 
from  the  wind,  to  prevent  a  rapid  loss  of  heat,  for  if  tlie  wind  blows 
against  the  entrance  the  heat  stored  up  in  the  packing  is  lost  both  to 
the  outside  and  the  inside.  The  anly  reason  for  an  entrance  as  large  as 
the  size  mentioned  above  is  the  danger  that  dead  bees  will  drop  from 
the  combs  and  block  n  smaller  entrance.  8ince  the  number  of  dead 
bees  is  greatly  reduced  in  well-insulated  hives  this  is  less  ini portan t. 
and,  furthermore,  if  the  air  within  the  hive  is  warmed  to  57°  F.  the 
dead  bees  will  be  pushed  outside,  even  in  freczing  weather. 

Methods  of  packing.— The  exact  method  of  packing  is  not  espe- 
cially  important,  provided  enough  insulation  is  given  on  all  sides. 
Colonies  may  be  packed  singly  in  any  sort  of  box,  or  they  niny  he 
packed  in  groups  of  four,  as  previously  described  (p.  7).  Soine 
beekeepers  arrange  colonies  in  long  rows  and  apply  insulation  to  the 
whole  row.  The  placing  of  severa  1  hives  in  contact  has  the  advantage 
that  the  colonies  insulate  one  another.  If  arranged  in  groups  of  four, 
two  faeing  east  and  two  west,  they  may  be  left  on  the  same  stand 
throughout  the  year  and  are  readily  manipulated  during  summer. 
If  in  long  rows  cióse  together,  snmmer  manipulations  are  impeded, 
unless  the  hives  are  moved  after  the  insulation  is  removed.  Placing 
colonies  in  long  rows  is  therefore  not  advisable.  Whatever  type  of 
outer  case  is  used,  it  should  be  tight,  to  prevent  rain  and  snow  from 
wetting  the  insulating  material. 

A  rather  common  practice  is  to  pacfc  the  hive  at  the  sides.  top,  and 
rear.  but  to  leave  the  front  unprotected  and  faced  to  the  south.  the 
objeet  being  to  utilize  the  heat  of  the  sun  to  warm  up  the  interior  of 
the  hive  and  reduce  the  work  of  the  bees.  Any  place  through  which 
external  heat  may  readily  reach  the  interior  of  the  hive  is  also  efli- 
cient  as  an  avenue  through  which  heat  may  l>e  lost  when  the  sun  is 
not  shining.  Since  the  sun  shines  less  than  half  the  time  in  winter. 
making  no  allowance  for  cloudy  days,  the  weakness  of  the  argument 
for  this  practice  is  obvious.  A  similar  practice  is  to  paint  the  pack- 
ing cases  a  dark  color  to  absorb  the  sun's  heat.  CYmsiderably  more 
detailed  work  is  needed  to  determine  to  what  extent  this  source  of 
heat  is  of  valué  to  the  colonv. 

Time  for  packing.— At  the  time  of  the  first  killing  frost  the  bee- 
keeper  should  promptly  remove  supers.  if  any  are  on  his  hives.  If 
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the  bees  are  not  adequately  supplied  with  good  stores  for  winter  these 
should  now  be  given  immedia  tely,  and,  when  the  feeding  is  finished, 
the  winter  insulation  should  be  applied  at  once.  At  this  time  bees  are 
the  quietest  of  any  period  of  the  year.  The  disturbance  incident  to 
putting  on  the  insulation  does  not  do  them  any  harm.  After 
this  the  beekeeper  should  have  no  occasion  to  open  the  hive  until 
spring.  An  outer  temperature  above  C0°  F.  is  desirable  at  the  time  of 
packing,  especia lly  if  no  brood  is  present.  Any  day  when  bees  are 
ílying  is  suitable. 

If  packing  is  delayed  until  late  it  may  do  far  more  damage  than 
to  lea  ve  the  bees  unpacked.  A  colony  of  bees  that  is  generating  heat 
in  response  to  low  temperature  is  considerably  disturl>ed  by  the 
manipulations  during  packing  and  the  temperature  of  the  inside  of 
the  cluster  is  promptly  raised.  Frequently,  if  bees  are  packed  too 
late  (when  it  is  too  cold  outside),  the  cluster  temperature  is  raised 
to  brood -rea  ring  temperature,  the  queen  begins  to  lay  eggs,  and 
brood -rea ring  is  usually  then  continued  through  the  winter,  unless  it 
results  in  the  death  of  the  colony,  as  is  often  the  case.  Many  bee- 
kee]>ers  pack  their  colonies  in  Deeember  with  most  harmful  results. 
There  is  probably  no  place  in  the  United  States  where  packing  is 
needed  in  which  it  is  safe  to  wait  later  than  Thanksgiving  Day. 
Since  more  beekeepers  make  mistakes  here  than  in  any  other  phase 
of  outside  wintering,  this  should  be  emphasized  most  strongly.  The 
authors  have  succeeded  on  se  vera  l  occasions  in  starting  brood-rear- 
ing  in  Deeember  by  manipulation.  both  in  colonies  wintered  outside 
and  in  removing  bees  to  a  cellar,  and  it  is  certain  that  such  winter 
brood- rea  ring  is  highly  injurious  to  the  colony. 

Time  for  unpacking. — If  a  colony  has  a  good  queen  and  plenty  of 
stores  and  is  well  packed,  the  beekeeper  rarely  has  any  reason  for 
opening  the  hive  until  spring  is  well  advanced.  If  he  is  not  sure  of 
the  condition  of  the  colony,  he  may  wish  to  examine  it  earlier,  but 
this  first  examination  should  l>e  brief  and  the  packing  may  be  par- 
tially  removed  and  replaced  afterwards.  If  there  are  any  queenless 
colonies  or  anv  colonies  short  of  stores,  these  defeets  should.  of 
course,  be  promptly  corrected,  after  which  the  colony  should  re- 
main  undisturbed  until,  as  the  season  advances,  frequent  manipula- 
tions are  neeessary.  It  is  often  best  to  leave  the  insulation  on  until 
the  colonies  need  more  room,  which  will  probably  Ih?  as  late  as  May 
15  in  the  Xorth.  Colonies  which  have  wintered  poorly  need  their 
insulation  longest,  whilc  colonies  that  have  been  well  insulated,  either 
in  a  cellar  or  outside,  can,  if  neeessary,  stand  considerable  exposure 
without  much  damage,  although  the  work  of  heat- genera tion  thereby 
reduces  the  energy  available  for  building  up  the  colony  rapidly. 

The  time  for  removing  packing  may  be  still  further  delayed  by 
wintering  a  colony  outside  in  two-hive  bodies,  the  upper  one  being 
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well  supplied  with  honey.  Since  there  is  more  space  to  keep  warni, 
such  a  hive  should  be  more  thoroughly  insulated.  If  this  plan  is 
followed,  the  beekeeper  is  sure  that  sufficient  stores  are  available  and 
he  can  probably  lócate  any  queenless  colonies  by  a  brief  external  ex- 
ainination.  Since  wLntering  in  two-hive  bodies  has  not  been  prae- 
ticed  extensively,  it  should  be  tried  with  caution,  but  reports  of  this 
nicthod  should  be  available  from  all  parts  of  the  country  and  bee- 
keepers  are  urged  to  try  it  on  an  experimental  scale.  The  plan  has 
much  to  commend  it. 

Providing  a  windbreak. — It  is  well  established  that  a  windbreak 
of  evergreens  is  superior  to  a  sol  id  windbreak  such  as  a  house  or 
solid  fence.  The  beekeeper  caji  readily  determine  whether  his  bees 
are  located  in  a  phue  where  the  wind  rarely  or  never  blows  more 
than  f>  miles  an  hour  in  winter.  If  the  apiary  is  not  so  located,  it 
should  be  moved  during  the  summer  to  a  place  in  the  woods,  in  a 
gully,  or  in  some  other  sheltered  place.  Bees  should  never  be  moved 
in  winter.  If  it  is  not  practicable  to  inove  the  apiary,  a  high  fence, 
perhaps  8  feet  high,  should  l>e  constructed  on  the  exposed  sides.  The 
more  compact  the  apiary,  the  easier  it  is  to  eonstruct  a  windbreak, 
whieh  is  an  argument  for  placing  colonies  in  gronps  of  four.  Ever- 
greens  are  slow  growing,  and  a  high  fence  may  be  used  until  the 
permanent  windbreak  is  sufficient.  If  the  apiary  is  practically  sur- 
rounded  by  buildings.  this  may  be  adequate  proteetion.  but  such  a 
location  is  usually  not  the  most  convenient  for  the  apiary.  A  south- 
ern  exposure  is  usually  recommended  as  best  for  winter,  for  it  is 
claimed  that  the  heat  of  the  sun  is  benefícial.  Since  the  sun  shines 
only  a  small  fraction  of  the  time  in  winter  in  most  local ities,  espe- 
cially  in  the  East,  where  there  is  much  cloudy  wesither,  this  feature 
should  not  be  undulv  emphasized. 

PROVIDING  ADEQUATE  WINTER  STORES. 

The  amount  of  honey  that  a  eolony  will  need  f rom  tlie  time  it  is 
packed  until  it  is  unpacked  can  not  l)e  closidy  estimated.  The  aun 
of  the  beekeeper  in  winter  should  be  to  save  bees  rather  than  honey, 
and  he  can  make  no  more  profitable  investrnent  than  to  írive  his 
bees  more  than  they  can  possiblv  use.  Some  beckeepers  claim  that 
it  is  best  to  have  the  oíd  bees  die  soon.  so  as  to  save  stores.  The 
actual  consumption  in  such  badly  wintered  apiaries  is  probably  not 
«t  all  decreased. 

Tf  the  bees  do  not  have  sufficient  stores,  thev  mav  be  given  combs 
of  honey.  but  these  should  always  be  given  before  cold  weather,  so 
that  a  proper  clustering  space  may  be  formed  by  the  moving  of 
honey.  since  bees  always  cluster  in  empty  cells  of  the  comb  adjacent 
to  stores. 
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If  honey  in  combs  is  not  available,  the  bees  may  be  fed  extracted 
honey,  but  the  usual  practice  is  to  feed  a  thick  sugar  sirup  made 
of  2  or  2|  parts  of  sugar  to  1  part  of  water  by  volume.  To  this 
sirup  1  ounce  of  tartaric  acid  should  be  added  for  each  40  to  60 
pounds  of  sugar  while  the  sirup  is  being  heated  to  the  boiling  point 
to  dissolve  the  sugar  crystals.  The  sirup  should  be  boiled  15  minutes. 
The  aeid  helps  to  invert  the  cañe  sugar,  thus  retarding  its  gramila- 
tion  in  the  combs.  Tf  there  is  any  question  as  to  the  quality  of  the 
stores,  it  is  a  good  practice  to  feed  about  10  pounds  of  sirup  at  the 
time  of  packing,  in  addition  to  the  stores  provided  earlier.  this 
being  stored  immediately  above  the  cluster.  It  is  thus  used  fir?t, 
and  an  accumulution  of  feces  does  not  cecur  so  long  as  the  bees 
use  only  the  sugar  sirup.  There  is,  however,  no  better  food  in  winter 
than  a  good  quality  of  honey.  As  was  stated  earlier.  honey-dew 
honey  causes  a  rapid  accumulation  of  feces,  resulting  in  dysenterv. 
Tf  this  is  present  in  the  fall,  it  should  be  removed  and  better  stores 
given.  Some  fall  honeys  are  similarly  injurious,  but  their  injurious 
eífeets  may  be  reduced  by  feeding  sirup  at  the  time  of  packing. 

SUMMARY  AND  CONCLUSIONS. 

Bees  need  protection  from  cold  and  wind  in  winter  in  prac- 
tieally  all  parts  of  the  United  States.  The  beekeeper  should  give 
abundant  insulation.  since  it  is  impossible  to  give  too  much  and 
since  inost  beekeepers  give  too  little.  Great  care  should  be  exer- 
cised  to  protect  colon  íes  from  wind.  Every  colony  should  be  strong 
in  the  fall,  so  that  heat  may  be  generated  and  conserved  economically. 
To  reach  the  proper  population  a  good  queen  is  necessary. 

Many  colonies  die  of  starvation  in  winteV.  This  can  easily  be 
avoided. 

The  beekeeper  can  make  no  better  investment  than  to  give  his 
colonies  proper  care  for  winter. 

If  the  exeessive  winter  losses  are  prevented,  commercial  bee- 
keeping  will  be  greatly  benefited.  Such  a  condition  is  entirely  pos- 
sible  when  beekeepers  come  to  understand  the  fundamental  prin- 
cipie of  wintering. 
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INTRODUCTION. 

The  objeet  of  eommercial  fruit  growing  is  profit.  Evcn  though  a 
grower  is  successful  in  scruring  satisfaetory  yiolds  of  high-qualitv 
fruit,  it  does  not  necessarily  mean  that  the  business  of  fruit  growing 
is  a  success  financially.  The  priman'  objeet  of  eommercial  fruit 
growing  can  not  be  attained  unless  the  erop  can  be  disposed  of 
profit  ably.  Too  many  fail  to  realize  that  under  niodern  conditions 
of  handling,  of  long-distance  shipmcnt,  and  of  marketing  a  perishable 
cominodity  such  as  citrus  fruits,  the  growing  of  fruit  is  one  thing  and 
the  marketing  of  it  necessarily  entircly  another.  Few  growers  possess 
the  wide  perspective  or  experience  or  can  individually  aíford  to 
obtain  the  information  neressary  to  market  their  fruit  to  best  advan- 
tage.  The  distribution  and  selling  can  be  more  suecessfulJy  handled 
by  thoroughly  trained  men  and  orgauizations  devoting  their  cutiré 
time  and  effort  to  the  disposal  of  such  crops. 

No  attempt  vrill  here  be  made  to  diseuss  systems  of  marketing,  or 
the  marketing  question  in  the  usually  accepted  sensc,  but  rather  to 
point  out  some  of  the  factors  governing  the  merehantablc  condition 
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of  fruit,  particularly  the  relationship  of  harvesting  and  handling 
mothods  to  losses  frora  decay  in  transportation  and  at  the  market». 

Soundness  and  good  keeping  quality  are  of  fundamental  importance 
in  the  successful  disposal  of  a  perishable  fruit  crop.  No  system  of 
marketing  can  procure  for  the  grower  the  highest  market  price  for 
his  product  unless  it  is  delivered  in  sound  condition,  so  that  it  will 
remain  in  good  merchantable  condition  for  a  sufficient  time  to 
allow  for  proper  distribu tion  to  the  consumere.  If  the  grower  can 
not  doliver  his  fruit  at  the  market  in  good,  sound,  attractive  eonditioo, 
the  money  and  labor  invested  in  hio  orchard  enterprise  are  largely. 
if  not  wholly.  wasted. 

CAUSES  OF  DECAY  IN  TRANSIT. 

The  losses  from  the  decay  of  citrus  fruits  in  transit  and  on  the  mar- 
ket are  due  primarily  to  fungi,  which  attack  and  cause  decay  or  rotting 
of  the  fruit.  Broadly  and  generally  spcaking,  these  fungi  may  be 
divided  into  two  classes,  parasitic  and  saprophytic.  Parasitic  fungi 
have  the  power  to  attack  and  cause  decay  in  sound,  uninjured  fruit: 
saprophytic  fungi  usually  can  gain  entrance  and  cause  decay  only 
through  injuries,  mechanical  abrasions,  or  breaks  in  the  skin  or  the 
cells  composing  it.  It  is  safe  to  say  that  more  than  95  per  cent  of  tht 
decay  of  citrus  fruits  oceurring  on  arrival  at  the  market  and  during  the 
first  ten  days  after  arrival  are  due  to  attacks  of  fungi  gaining  entrance 
only  through  injuries  of  some  kind.  Blue  mold  is  practically  the  only 
fungus  of  this  type  causing  decay  in  oranges,  grapefruit,  lemons,  and 
other  citrus  fruits  in  transportation  and  on  the  market  .  The  losses 
from  blue-mold  decay,  however,  are  oftentinies  very  serious  and  fre- 
quently  the  solé  reason  for  low  prices,  demoralized  markets,  and  losso 
instcad  of  profits  to  the  grower.  There  is  not  only  the  direct  loss  oí 
fruit  through  decay,  but  the  indireet  losses  due  (1)  to  depreciation  in 
prices  for  fruit  actually  sound,  (2)  to  a  reputation  for  poor  keeping 
quality,  and  (3)  to  the  proportionally  high  overhead  expense  of 
handling  a  perishable  product  which  develops  great  waste  and 
spoilage  in  transit  and  after  arrival  at  the  market. 

The  decay  of  citrus  fruits  from  the  Gulf  States  caused  by  parasitic 
fungi  is  usually  not  very  serious,  especially  in  transit  and  for  the  first 
week  after  arrival  at  the  market.  The  most  serious  losses  from  this 
cause  are  due  to  attacks  of  fungi  causing  the  type  of  decay  commonly 
known  as  stem-end  rot.  Usually  no  stem-end  decay  is  found  on  the 
arrival  of  the  fruit  in  the  market,  ñor  does  much  of  it  develop  under 
ordinary  eonditions  during  the  first  week  after  arrival.  The  losses 
from  this  decay  are  the  most  severe  following  a  holding  period  of  ten 
days  or  two  weeks.  This  disease  varíes  in  severity  with  seasons  and 
also  with  periods  during  anv  one  shippuig  season.    Clunatic  and  tem- 
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perature  conditions  are  very  important  factors  governing  the  develop- 
ment  of  this  disease  both  in  the  orchard  and  after  the  remo  val  of  the 
fruit  frora  the  tree,  the  losses  being  usually  much  heavier  in  the  orchard 
than  in  trans  portal  ion.  If  affected  fruit  could  be  successfully  culled 
out  at  the  time  of  picking  and  packing,  stem-end  rot  would  be  a 
negligible  factor  in  the  marketing  of  the  citrus  crop,  at  least  as  far  as 
the  fruit  actually  shipped  is  concerned.  The  impossibility  of  grading 
out  the  affected  fruit  except  such  specimens  as  actually  show  decay 
from  this  cause  makes  it  frequently  an  important  factor  in  determining 
the  keeping  quality  of  the  fruit  on  the  market. 

Diplodia  rot  is  oftentimes  associated  with  stem-end  decay  and 
during  some  seasons  may  be  very  serious.  It  closely  resembles 
stem-end  decay  due  to  Phomopsis,  and  in  the  earlier  stages  is  indis- 
tinguishable  from  it.  For  this  reason  it  is  also  commonly  reforred 
to  as  stem-end  rot.  In  Porto  Rico  and  Cuba  this  Diplodia  rot,  next 
to  blue  mold,  is  one  of  the  most  serious  causes  of  the  decay  of  citrus 
fruits  in  transit  and  on  the  market. 

Colletotrichum,  or  anthracnose,  sometimes  causes  some  decay  in 
both  oranges  and  grapefruit  on  the  market,  especially  if  these  fruits 
are  held  for  a  long  time  under  ordinary  warehouse  conditions  pr  in 
cold-storage  temperatures.  In  the  handling  of  citrus  fruits  through 
the  usual  channcls  this  disease  is  ordinarily  not  of  importance.1 

PREVENTION  OF  LOSSES  DUE  TO  DECAY. 

Obviously,  the  prevention  of  losses  due  to  stem-end  decay  and  dis- 
eases  of  a  similar  nature  must  depend  on  proper  orchard,  cultural,  and 
sanitation  practices,  at  least  in  so  far  as  such  practices  can  be  depended 
upon  to  control  or  lessen  the  severity  of  attacks  in  the  orchard.  As 
stem-end  rot  develo ps  very  slowly  in  temperatures  below  45°  to  50° 
F.,  the  liability  to  serious  losses  can  be  minimized  by  prompt  cooling, 
the  transporting  of  the  fruit  under  low  temperatures,  and  the  hold- 
ing  of  it  on  the  market  so  far  as  practicable  under  low  temperatures. 

By  far  the  most  serious  losses,  as  already  pointed  out,  are  due  to 
blue  mold,  a  fungus  that  gains  en  trance  to  and  causes  decay  of  citrus 
fruits  only  through  injuries  and  breaks  in  the  skin.  Extensive  inves- 
tigations 2  and  practical  connnercial  experience  ha  ve  conclusively 
demonstra ted  that  citrus  fruits  can  be  handled  with  sufficient  care 
to  prevent  these  injuries  and  to  deliver  the  fruit  on  the  market  in 
sound  condition,  even  under  adverse  climatic  surroundings  (fig.  1). 

1  Discusión  and  description  of  the  disensos  mentioned  as  sometimes  being  the  cause  oí  decay  of  citrus 
fruits  in  tranxit  and  after  arrival  ut  tho  market  may  be  found  in  the  followinp  publlcations  of  the  Florida 
Ajrricultural  F.xperíment  Síution:  Bulletin  53,  'Some  Citrus  Troubles,"  by  ir.  H.  Hume;  Bulletin  107, 
'Stem-End  Rot  of  Citrus  Fruits."  by  II.  S  Faw  cett.  Bulletin  IOS,  "  Diseases  of  Citrus  Fruits,"  by  V.  H. 
Rolfsand  otbers;  Bulletin  111,  "  Me!anose  and  Stem-End  Rot."  by  Floyd  and  Stevens. 

5  For  a  report  upon  these  investigations,  see  U.  8.  Department  of  Agrlculture  Bulletin  No.  63,  entitled 
"Factors  Governing  the  8ucoessful  Shipment  oí  Oranges  from  Florida,"  1914. 
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It  has  been  conclusively  shown  that  in  so  f ar  as  good,  sound,  merchante 
able  condition  is  concerned  the  responsibility  rests  primarily  with 
the  grower  and  the  shipper.  The  care  exercised  in  preparing  the  fruit 
for  market  determines  to  the  greatest  degree  its  condition  on  arrival 
and  its  keeping  quality  while  being  held  for  distribution  to  the  con- 
sumer.  Keeping  clearly  in  mind  the  importance  of  sound  fruit  on 
the  market  and  the  responsibility  of  growers  and  shippers  for  the 
condition  of  fruit  on  arrival  and  while  being  held  on  the  market,  one 
can  not  but  be  impressed  with  the  fact  that  the  grower  himself 
largely  determines  the  relative  market  price  of  his  fruit.    The  matter 


Fio.  1.— OranRes  used  in  the  Florida  shippinp  experimenta  in  1911,  showing  the  condition  of  the  fruit  on 
arrival  nt  the  market.  This  shipment  was  mude  during  a  period  of  very  unfavorable  climatic  condi- 
tions.  Blue-mold  decay  developed  as  follows  (frorn  leít  to  right):  Careful  pick  and  pack.  4  per  cent, 
commercial  pick  and  careful  pai*k,  35.C>  per  cent;  cummercial  pkk  and  pack,  68.1  per  cent. 

of  })ropcr  liandling  is  an  economic  problem  of  greatest  importance. 
a  problem  of  thorough  organization  and  of  human  efliciency.  The 
success  or  failure  of  the  orchard  enterprise  often  depends  on  this 
factor  alone.  Certainly  no  grower  can  hopo  to  obtain  the  fullest 
measure  of  success  without  the  strietest  attention  to  methods  of 
handling  and  han  esting  in  preparing  his  fruit  for  market. 

WHAT  CAREFUL  HANDLING  MEANS. 

Many  growers  realize,  at  least  to  some  ex  ten  t,  the  importance  of 
and  necessity  for  careful  handling,  but  oftcn times  have  no  clear  idea 
of  what  careful  handling  mentís  or  the  seriousness  of  the  slightest 
injury  to  the  fruit.    The  elimination  of  losses  due  to  blue-mold  decay 
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is  not  a  matter  of  atteution  to  one  or  a  few  details  of  the  handling 
problem,  but  of  exercising  the  utmost  care  consisten t  with  commer- 
cial  work  in  all  operations  of  picking,  hauling,  washing,  drying,  and 
packing,  to  prevent  injuries,  however  slight.  It  necessitates  thorough 
organization  of  labor  and  the  most  careful  inspection  of  work,  both 
in  the  field  and  at  the  packing  house.  With  a  view  to  more  clearly 
emphasizing  what  constitutes  careful  handling  practice,  the  various 
harvesting  operations  will  be  discussed  separa  tely.  The  recommenda- 
tions  and  directions  given  are  based  not  only  on  extensivo  investi- 
ga tional  work,  but  on  results  of  the  most  successful  commercial 
practice  in  the  practical  handling  of  citrus  fruits  for  shipment. 

HARVESTING,  PACKING,  AND  SHIPPING  OPERATIONS. 

The  operations  of  harvesting  and  preparing  citrus  fruit  for  market 
may  be  divided  into  two  parts— field  handling  and  packing-houso 
handling.  The  for- 
mer  includes  all  the 
operations  of  picking, 
hauling,  and  delivcrv 
of  the  f  mi t  to  the  pack- 
ing house;  the  latter 
the  operations  of 
cleaning,  grading,  siz- 
ing,  packing,  and  load- 
ing.  In  picking  citrus 
fruits  for  shipment  it 
is  neccssary  to  sevcr 

the  fmit  f  rom  the  treCS  Fiu  2--Three  typv>  uf  .  lipper>  u.sed  in  pk-kitiK  cilrus  (ruits 

by  means  of  clippers 

(fig.  2).  After  the  fmit  is  clipped  it  is  placed  in  a  picking  bag  or 
basket,  from  which  it  is  emptied  or  transferred  to  the  field  box. 
Much  of  the  fruit  in  most  of  the  citrus  sections,  of  Florida  at  least, 
can  not  be  reached  from  the  ground  or  from  ordinary  stepladders, 
and  long  ladders  placed  against  tbe  trees  are  used.  The  fruit  in  the 
field  boxes  into  which  it  is  omptied  after  being  picked  is  hauled  to 
the  packing  house  on  wagons  equipped  with  springs.  In  the  pack- 
ing house,  fruit  that  is  afTected  with  sooty  mold,  or  otherwiso  in  need 
of  cleaning,  is  oither  run  through  dry  brushers  or  through  washing 
machines;  thence  on  to  drying  racks  or  through  driers  to  the  grad- 
ing belts.  After  being  graded  it  is  sorted  by  means  of  mechanical 
sizers,  each  size  being  run  into  sepárate  bins  for  packing.  The  fruit 
is  then  wrapped  and  pack(nl,  according  to  diagrammatic  arrange- 
ment,  in  boxes,  and  after  the  covers  are  nailed  on  it  is  readv  for 
loao'ing  and  shipment. 
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FIELD  HANDLING. 

ORIGIN  OP  INJURIES. 

One  of  the  most  common  as  well  as  most  serious  types  of  injuries 
mado  in  picking  is  what  is  known  as  "clipper  cutting.,,  In  sevenng 
tho  fruit  from  the  branch  the  skin  is  often  cut  or  punctured  with  the 
points  of  the  clippers.  Oftentimes,  in  clipping,  the  clippers  leave  a 
long  sharp  stem  on  the  fruit,  and  while  a  long  stem  does  not  cause  the 
decay  or  injury  of  the  fruit  to  which  it  is  attached,  it  is  as  serious  as 
clipper  cuts,  if  not  more  dangerous  than  they.  A  long,  sharp,  and 
jagged  stem  projecting  from  an  orange  may  injure  all  the  fruit  with 
which  it  comes  in  contact  in  the  picking  bag,  field  box,  brusher. 
washing  machine,  drying  rack,  packing  bin,  and  the  packed  box. 
Long  stoms  aro  among  the  most  common  as  well  as  most  serious 
imperfections  in  picking. 

Considerable  injury  may  also  result  from  pulling  fruit  that  can 
not  be  casily  reached  for  clipping  and  from  shaking  the  fruit  so  that 
it  falls  to  the  ground  before  placing  it  in  the  packing  boxes.  Injuries 
from  thorn  punctures  frequently  result  either  from  high  winds  before 
the  fruit  is  picked  or  through  the  carelessness  of  the  pickers  in  handling 
the  ladders  or  in  transferring  the  fruit  to  the  picking  bag.  Serious 
losses  and  decay  result  from  injuries  made  by  dropping  instead  of 
placing  the  fruit  in  the  picking  bag  or  basket,  or,  worse  yet,  by 
shooting  it  in;  by  cutting  or  scratching  the  fruit  with  the  finger 
nails;  by  squeezing  it  against  tho  picking  ladder  while  in  the  picking 
sack;  bycarelessly  emptying  or  pouring  it  into  the  field  box;  and  by 
sand,  gravel,  splinters,  protruding  naiLs,  etc.,  in  the  field  boxos.  In 
hauling,  additional  injury  may  result  from  putting  too  much  fruit 
into  the  field  box,  from  heaping  it  so  that,  in  loading  and  stacking. 
the  boxes  rest  on  the  fruit  in  tho  box  below,  and  from  the  hauling 
of  fruit  on  springless  wagons  o  ver  rough  roads. 

In  the  packing  house  the  fruit  is  subject  to  injury  in  numerous 
ways  in  the  course  of  the  various  operations  of  cleaning,  drying, 
grading,  sizing,  and  packing.  The  amount  of  injury  inflictod  in  the 
packing  house  will  depend  both  upon  the  care  exerclscd  by  the 
workers  and  upon  the  arrangement,  character,  and  state  of  repair  of 
the  packing-house  machinery  and  equipment.  The  most  common 
causes  of  injury  are  rough,  careless  handling  by  the  workers;  poor 
arrangement  of  machinery;  undesirable  types  of  washing  machinery 
or  machines  carelessly  opcrated;  badly  constructed  drying  racks  or 
inefficiont  drícrs,  steep  gravity  inclines  or  drops;  scratches  by  finger 
nails  in  grading  and  packing;  and  lack  of  proper  care  in  packing, 
nailing,  and  loading,  either  in  handling  fruits  individually  or  in  the 
packing  box.  The  washing  of  fruit  in  dirty,  infected  water  and  slow 
or  but  partial  drying  serve  to  infect  with  the  blue-mold  fungus  every 
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scrateh  or  injury  made  either  in  the  íield  or  packing  house  and  to 
provide  ideal  conditions  for  its  germination  and  growth. 

PICKING. 

Unless  the  fruit  is  properly  handled  in  the  field  at  the  timo  of 
picking,  the  care  exorcised  in  the  handling  of  the  fruit  in  the  packing 
house  and  the  provisión  of  machinery  and  equipment  espocially 
designed  to  handle  the  fruit  hoth  economically  and  oarofully  are 
largely  wasted.  The  injurious  results  of  bad  field  handling  can  not 
be  counteracted  or  atoned  for  by  providing  either  the  best  equip- 
ment in  the  packing  house  or  by  exercising  the  greatest  care  in 
packing-house  handling. 

The  amount  of  injury  made  in  picking  depends  primarily  on  the 
picker  and  the  equipment  provided.  In  order  to  secure  the  desired 
results,  the  pickers  must  nave  a  proper  appreciation  of  and  know 
what  caroful  handling  means  and  be  supplied  with  the  best  tools  and 
equipment  obtainablo.  Given,  however,  the  best  of  equipment,  the 
care  exercised  by  each  picker  in  all  the  different  operations  of  picking 
is  the  big  determining  factor.  A  careloss  workman  will  do  poor  work 
no  matter  what  his  equipment. 

All  pickers  should  wear  gloves,  to  guard  against  finger-nail  scratches, 
and  tho  clippers  should  be  sharp  and  properly  set  or  adjusted,  so 
as  not  to  leave  any  ragged  fragmonts  in  clipping.  The  points 
should  be  dull  or  rounded,  in  order  to  guard  against  cutting  the  skin 
of  the  fruit  when  bringing  the  clipper  in  position  to  sever  the  fruit 
from  tho  branch.  There  are  on  the  market  several  makes  of  clippers 
so  constructed  that  while  clipper  cutting  is  not  impossible,  the 
chances  for  injury  in  this  way  are  greatly  minimized.  In  order  to 
do  the  work  properly,  espocially  where  tho  picker  must  reach  some 
distanco  for  tho  fruit,  tho  stoms  should  first  bo  cut  long  and  a  socond 
cut  be  made  when  tho  fruit  is  brought  to  a  position  where  the  picker 
can  easily  seo  what  he  is  doing.  This  method  of  clipping  removes 
any  and  all  excuse  for  clipper  cutting  or  the  leaving  of  long  stems. 
While  this  double  cut  may  take  a  little  longer,  practice  soon  enables 
a  picker  to  accomplish  as  much  in  this  way  as  the  other,  if  quality  of 
work  is  given  equal  consideration  with  quantity. 

After  the  fruit  is  properly  clipped,  that  is,  after  the  stem  is  cut  off 
clean  and  cióse  to  the  fruit  in  such  a  way  as  not  to  leave  a  part  pro- 
truding,  to  cut  or  injure  other  fruits,  it  should  be  placed  in  the  picking 
bag  by  hand,  not  droppod  or  thrown  in,  as  is  too  froquently  done. 
Tho  dropping  or  throwing  of  the  fruit  into  tho  picking  bag  or  basket 
and  into  the  field  box  is  ono  of  the  most  oommon  and  serious  causes 
of  injury  and  resultant  decay  in  transit. 

A  heavy  canvas  bag  carried  from  the  shoulder  by  means  of  a  strap 
and  holding  not  more  than  half  a  field  box  is  to  be  preforred  as  a  picking 
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receptacle.  This  bag  should  be  partly  closed  at  tho  top,  making  it 
nocossary  to  placo  tho  fruit  in  tho  bag  by  hand,  and  tho  bottom  should 
be  opon  but  foldod  up  on  the  side  and  fastonod  by  hooks  or  ropos 
near  tho  top,  so  as  to  raako  a  sack  or  bag.  In  transí erring  the  fruit 
to  tho  íiold  box,  tho  whole  bag  is  lowered  into  the  box  and  tho  f  astening 
and  fold  loosened;  after  which  tho  bag  is  drawn  upward  and  awav, 
alio wing  tho  fruit  to  roll  gently  and  oasily  into  the  fiold  box  (fig.  3). 
This  typo  of  bag  is  proforablo  to  tho  bushol  basket  or  wicker  basket 
froquontly  uscd  and  to  othor  picking  receptacles  from  which  the 
fruit  has  to  bo  pourod  or  omptiod  through  tho  same  oponing  used  in 
picking.    With  tho  wickor  basket  there  is  a  tendency  to  shoot  or 

drop  tho  fruit  into  it  in  picking 
and  to  pour  tho  fruit  into  the 
field  box  rathor  roughly  or  care- 
lessly  in  emptying.  Good  work 
undoubtedly  can  bo  dono  oven 
with  a  basket,  but  it  offers  too 
many  inducoments  for  careless- 
ness.  Tho  things  to  guard  again>t 
in  using  the  picking  bag  are  the 
dangor  of  bruising  tho  fruit  be- 
twoon  tho  laddor  and  tho  picker's 
body  and  the  possibility  of  thorn 
punctures  through  tho  canvas. 
If  good  heavy  cajivas  is  used. 
there  is  not  much  risk  of  the 
puncturmg.  Great  care  should 
bo  exercisod  in  handling  and  set- 
ting  tho  laddors,  in  order  to  avoid 
bruising  tho  fruit  against  tho  lad- 
dor or  limbs  or  scratching  it  on 
branches  or  thorns.   Whero  step- 

Flo.3.-TrHnsferringor¡inKcsfromap¡ckinK»>rtB  to    laddors    can    be    Used,   thcy  are 

«  fleui  box.  proforablo,  but  niost  of  tho'  oidor 

orango  and  grapofruit  trees  in  Florida  aro  too  high  and  largo  for 
this  typo  of  laddor. 

USE  OF  THE  FIELD  BOX. 

Tho  fiold  box  in  common  uso  in  niost  of  tho  citrus  sections  of  Florida 
holds  approximatoly  one  packod  box  of  fruit.  It  is  usually  about  28 
inchos  long,  12  inchos  wido,  13  inches  docp,  and  may  or  may  not  havo 
a  central  upright  partition  (fig.  3).  A  common  sourcc  of  injury  in 
fiold  and  paoking-house  handling  is  tho  poor  condition  of  t  ho  field  box. 
Evcry  box  scnt  into  tho  orchard  or  grovo  should  bo  thoroughly  in- 
spectcd,  kopt  in  good  repair,  and  froo  from  protruding  nails,  splintors, 
gravcl,  and  twigs.    A  box  ontirely  boarded  over  on  the  bottom  is  pref- 
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crable,  as  this  provenís  injury  by  stems  of  weeds  and  other  objects 
that  might  otherwise  extend  into  the  box  and  injurc  the  fruit.  The 
boxes  should  not  be  íüled  or  heaped  to  such  an  extent  that  any  fruit 
will  rise  above  the  end  pieces,  as  whcro  it  does  the  boxes  when  stacked 
will  rest  on  the  fruit  instead  of  on  the  ends  of  the  boxes  themselves. 

This  type  of  field  box  carne  into  general  use  through  the  practice  of 
buying  large  quantities  of  fruit  on  the  trees  at  a  fixed  price  per  box. 
Originally  this  price  was  intended  to  be  per  packed  box,  but  since  it  is 
more  convenient  to  keep  the  record  of  the  fruit  as  it  leaves  the  grove, 
this  type  of  field  box,  which  holds  enough  fruit  to  allow  culling  and 
still  give  the  buyer  a  packed  box  of  oranges,  was  developed.  This 
field  box,  from  the  standpoint  of  careful  handling,  is  not  an  ideal  one 
by  any  means.  It  is  too  heavy  to  be  handled  by  one  man  as  carefully 
as  it  should  be  in  loading  and  unloading.  In  the  handling  of  boxes 
of  this  weight  and  size,  they  are  frequently  dropped  or  set  down 
violen tly  either  on  the  wagón  or  when  unloading  in  the  packing 
house.  A  box  made  of  lighter  material  and  holding  somewhat  less 
fruit  could  be  handled  by  one  man  with  much  greater  case  and  care. 
It  is  also  a  question  whether  a  smaller,  lighter  l)ox  would  not  withstand 
to  a  greater  degree  the  "  bucking,"  as  it  is  usually  termed,  when  unload- 
ing the  empty  boxes  in  the  field.  The  breakage  and  bad  repair  of 
field  boxes  are  due  largely  to  rough,  careless  handling  in  disposing 
of  them  after  emptying  or  in  distribu ting  them  in  the  orchard,  where 
they  are  often  thrown  violently  and  carelessly  from  the  wagón  into 
piles  on  the  ground.  Due  care  should  be  used  in  handling  the  boxes 
when  filled,  in  order  not  to  injure  the  fruit  in  them,  but  equal  care 
is  required  in  the  handling  of  the  field  equipment  when  empty,  in 
order  to  guard  against  breakage,  splintering,  etc. 

HAULING. 

The  wagons  on  which  the  fruit  is  hauled  should  always  be  provided 
with  good  springs,  and  no  fruit,  under  any  circuinstances,  should  be 
hauled  on  springless  wagons,  no  matter  how  good  the  roads  may  be. 
The  driver  should  be  provided  with  a  special  seat,  leaving  him  no 
excuse  for  riding  on  top  of  the  load  or  on  the  fruit  itsclf.  The  íield 
boxes  should  be  properly  loaded  and  stacked,  and  if  necessary  the  load 
should  be  thoroughly  roped  to  preven t  the  shifting  of  the  boxes,  and 
the  utmost  care  should  be  used  both  in  loading  and  unloading  to  guaní 
against  unnecessary  jolting  or  rough  handling.  Where  boxes  of  the 
hcavicr  types  are  used,  it  is  not  an  infrequent  oceurrence  to  see  them 
set  down  or  dropped  with  such  forcé  as  to  cause  considerable  fruit  to 
bound  out  on  the  floor  of  the  packing  house.  Care  in  handling  the 
fruit  both  in  the  field  and  packing  house  is  often  times  largely  nullified 
by  careless,  rough  handling  in  hauling  and  unloading. 
8719o— Bull.  696—15  2 
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SUPERVISION  AND  PAYMENT  OF  PICKING  CREWS. 

Where  the  picking  is  done  by  picking  crews  hired  by  the  grower, 
shipper,  or  marketing  organizaron,  a  good  reliablo  foreman  should 
be  securod,  and  it  should  be  the  duty  of  this  foreman  to  see  that  all 
pickers  do  their  work  carofully  and  properly,  that  the  clippers  are  in 
good  condition,  that  the  picking  boxes  are  in  good  repair,  and  gen- 
erally  to  supervise  the  quality  of  work  in  field  handling.  In  order 
that  he  may  know  just  what  kind  of  work  his  pickers  are  doing,  he 
should  make  frequent  inspections  of  each  man's  work,  ascertaining 
by  actual  count  his  percentage  of  clipper  cuts,  long  stems,  and  other 
injuries  and  imperfections.  These  duties,  if  properly  and  con- 
scientiously  performed,  will  require  all  his  time,  and  in  most  cases 
he  should  not  be  required  to  do  any  picking.  The  payment  of 
pickers  by  the  day,  instead  of  by  the  box,  is  preferable  from  the 
standpoint  of  securing  careful  and  proper  work,  as  box  or  piece  labor 
usually  puts  a  premium  on  quantity  primarily.  Careful  inspection 
of  the  character  of  work  secured  under  the  two  systems  of  labor  pay- 
ment has  conclusively  shown  that  the  pickers  working  by  the  day 
average  on  the  whole  much  better  work.  On  the  other  hand,  good 
work  can  be  secured  with  eithor  the  box-payment  or  day-payment 
plan  if  the  labor  is  properly  suporvised.  The  character  of  work  done 
by  a  picking  crew  depends  on  the  foreman,  and  the  responsibility 
for  the  field  handling  rests  primarily  with  him.  An  efliciont  foreman 
can  sccuro  careful  work  under  either  system  of  payment,  though 
much  moro  easily  and  suroly  where  the  pickers  aro  paid  by  the  day. 

RELATION  OP  FIELD  HANDLING  TO  COOPERATIVE  AND  ORGANIZED  MARKETING. 

The  importance  of  proper  field  handling  is  fully  rocognized  by 
most  cooperativo  and  marketing  organizations  which  attond  to  the 
preparation  of  the  fruit  for  market  as  well  as  the  selling  and  distri- 
bution  end  of  the  business.  The  fruit  brought  into  an  association 
packing  house  during  any  one  day  usually  comes  from  a  great  manv 
growers  in  the  surrounding  territory,  and  after  it  has  been  properly 
weighed  and  graded  it  loses  its  identity  as  far  as  the  grower  is  con- 
cerned. This  means  that  each  car  shipped  may  contain  fruit  from  a 
great  many  growers.  Careful  investigación  of  the  character  of  work 
performed  by  diíTerent  picking  crews,  especially  where  the  picking  is 
done  by  the  growers  or  under  their  direction,  has  shown  that  there 
is  a  great  diíTerenco  in  the  kind  of  work  being  done.  One  grower 
may  pick  his  fruit  with  tho  greatest  possible  care,  while  his  neighbor 
may  do  exactly  the  opposite.  The  fruit  from  both  growers  may  be 
shipped  in  the  same  car,  the  carofully  handled  fruit  arriving  in  sound 
condition,  the  fruit  carelessly  handled  developing  much  decay  in 
transí  t  and  at  tho  market.  Tho  poor  work"  of  one  grower  in  picking 
in  this  way  nullifies  to  a  considerable  oxtont  the  good  work  of  the 
other 
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The  difforent  assóciations  have  therefore  found  it  to  their  advan- 
tage,  and  in  most  cases  ne.essary,  to  take  over  and  assumo  full  re- 
sponsihility  for  the  field  handling  of  their  growers,  through  employing 
trained  crews  properly  suparvised  to  do  the  picking.  This  insures 
un.iform.ity  in  the  handling  of  the  fruit  of  all  growers  throughout  all 
the  harvesting  operations  and  serves  to  placo  all  growers  on  the  samo 
and  a  just  basis.  Practical  experience  and  careful  investigation  of 
the  facts  in  the  matter  have  conclusively  shown  this  to  be  the  most 
satisfactory  way  of  managing  the  field  end  in  an  organization  han- 
dling citrus  fruits  from  several  growers,  espocially  if  tho  fruit  from 
the  different  growers  is  pooled  or  shipped  in  tho  samo  car.  The 
merchantable  condition  of  tho  fruit  depends  primarily  upon  tho 
kind  of  handling  given  it  in  preparing  it  for  markot.  Commercial 


Fio.  4.— A  two-«tory  buiMinn  wilh  «•xrollenl  facilillos  fnr  packlng  and  shipping  citrus  fruit». 

exporionce  has  shown  that  it  is  almost  impossiblo  to  securo  uniformly 
good  results  where  tho  picking  and  fiold  handling  aro  left  to  tho  indi- 
vidual grower.  Evon  if  tho  growor  realizes  tho  noccssity  for  careful 
handling,  he  does  not  always  know  just  what  careful  handlmg  means 
or  tho  seriousness  of  injuries  in  handling,  ñor  can  he  employ  the 
trained  labor  or  superviso  it  to  the  oxtent  possiblo  where  tho  crews  are 
employed  by  an  association  or  organization  throughout  tho  harvest- 
ing season. 

PACKING-HOUSE  HANDLING. 

Wherever  possible,  it  is  desirable  to  lócalo  the  ]>acking  house  near 
the  railroad,  in  order  that  the  fruit  after  it  is  packed  can  be  loaded 
directly  into  the  car  from  a  loading  platform  without  further  hauling 
or  loading  and  unloading  from  tt  wagón  (lig.  4).    Xo  attemj)t  will  be 
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made  to  give  definite  plans  for  a  packing  houso,  as  the  size,  equip- 
incnt,  arrangement,  etc.,  must  neccssarily  dcpcnd  on  the  quantitv 
and  charaeter  of  fruit  tu  he  handled.  In  general,  it  mav  be  said  that 
the  best  packing  houso  is  not  neccssarily  the  one  that  has  the  most 
machinery  in  it  or  that  costs  the  most.  The  size  of  a  packing  house 
and  the  character  of  its  equipment  will  depend  largely  upon  the 
aniount  of  fruit  to  he  handled  and  whether  the  fruit  has  to  be  washetl 
or  cleaned.  In  equipping  and  arranging  the  machinery  the  one  thing 
that  should  be  kept  in  raind  more  than  any  other  is  simplicity.  The 
fruit  should  he  kept  on  one  level  as  much  as  possible,  from  the  hopper 
or  washing  machine  to  the  packing  bins  (fig.  5).    Gravity  runs,  drope, 


Fig.  5.— Interior  oí  a  well-arranged  packing  house.  Noto  the  grading  belts  in  the  rear  in  the  well- 
lighted  portion  of  tho  house.  the  carrJcr,  or  chute,  for  empty  boxes  above  the  packing  bins,  the  standi 
for  the  packing  boxes,  and  the  carrier  for  the  packed  fruit. 

and  sharp  turns  or  anglas  should  be  avoided  as  far  as  possible.  At 
no  point  in  the  handling  operations  should  the  fruit  actually  be 
dropped  more  than  3  or  \  inches;  in  fact,  practically  no  drop  is 
necessary,  if  the  house  is  properly  arranged,  with  the  exception  of 
the  drop  from  the  sizers  into  the  packing  bins,  and  3  inches  should 
be  the  máximum  oven  boro.  A  well-lighted  packing  house  is  essential 
to  proper  grading  and  good  work  generally.  The  importance  of  gooil 
sanitation  and  of  keeping  the  house  absolutely  clean  and  freo  from 
rubbish  and  decaving  fruit  can  not  be  overt'stimated.  Decaved  fruit 
in  or  near  the  packing  house  is  a  proliíic  source  of  blue-molil  infec- 
tion  and  a  sure  indication  of  ineíficient  or  indifferent  management 


Digitized  by  Google 


HANDLINO  AND  SHII'PINO  CITRUS  FRUIT8. 


13 


Sufíicient  room  shoidd  be  provided  inside  the  house  for  stacking 
the  fruit  hauled  in  from  tho  orchard  and  for  packed  fruit  awaiting 
loading.  Space  ordinarily  is  provided  in  the  sccond  story  for  box 
shooks  and  the  making  of  them  into  boxes.  Gravity  runways  or 
chutes  can  easily  be  provided  for  earrying  the  made-up  boxes  down 
to  the  packing  room,  where  they  can  be  easily  reached  by  the  packers. 

USE  OF  THE  HOPPER. 

Where  washing  is  not  necessary,  the  fruit  is  usually  hrst  emptied 
into  a  hopper,  after  which  it  passes  either  o  ver  dry  brushes  or  directly 
to  the  grading  belts.  A  hopper  holding  not  more  than  two  boxes  of 
fruit  is  desirable.  It  should  be  well  padded  and  have  only  sufíicient 
slant  to  provide  for  the  easy  movement  of  the  fruit.  In  emptying 
from  the  field  box  to  the  hopper,  the  greatest  care  should  be  exercised 
to  transfer  the  fruit  without  dropping  it  or  throwing  it  any  distance. 
This  operation  can  be  accomplished  with  little  or  no  injury  either  by 
holding  the  fruit  back  with  the  arm  or  hands  in  emptying  or  by  using 
a  canvas  cloth  to  hold  the  fruit  back,  so  as  to  allow  it  to  roll  out  easily 
and  gently  from  the  box  into  the  hopper. 

Considerable  injury  is  often  caused  by  carelessly  emptying  or 
virtually  throwing  the  fruit  from  the  field  box  into  the  hopper  and 
by  the  use  of  hoppers  that  are  altogether  too  large.  Not  only  should 
the  utmost  care  be  exercised  in  placing  the  fruit  in  the  hopper,  but 
the  hopper  itself  should  be  kept  absolutely  freo  from  twigs,  gravel, 
sharp  edges,  or  protruding  nails  that  would  injure  the  fruit  placed 
in  it.  Formerly  very  large  hoppers  were  used,  frequently  holding  a 
>  wagonload  or  more  of  fruit,  the  grading  being  done  at  the  lower  end 
of  tho  hopper  before  the  fruit  passed  to  the  sizing  machine.  This 
type  of  equipment,  however,  has  been  almost  entirely  replaced  by  the 
smaller  hopper  and  canvas  or  rohVr  eonvcyer  belts  for  grading. 

WASHING  AND  CLEANINtí. 

In  many  sections  of  tho  Gulf  coast  región  where  citrus  fruits  are 
grown,  the  washing  or  cleaning  of  the  fruit  prior  to  packing  is  abso- 
lutely necessary,  in  order  to  romovo  the  sooty-mold  fungus  which  fol- 
lows  tho  attacks  of  the  white  fly  and  other  insects.  Washing  will  con- 
tinué to  be  one  of  tho  necessary  handling  operations  until  the  growers 
tako  the  necessary  steps  to  control  the  white  fly  in  citrus  groves  and 
to  grow  olean,  bright  fruit.  If  it  were  possible  to  do  away  with 
washing  entirely,  a  great  deal  of  decay  ocourring  in  citrus  fruits  in 
transit  and  while  being  held  on  the  market  could  be  prevented.  There 
is  little  or  no  quostion  that  if  the.  losses  rasulting  from  tho  wasliing 
and  drying  operations  could  be  saved,  the  expenso  of  time  and  money 
necessary  to  grow  clean  fruit  would  bo  more  than  compensa tcd  for.' 

i  For  information  regarding  the  controfof  the  white  fly  aii'l  othcr  insects  which  attack  cit  rus  fruit-s,  writ© 
to  tho  llureau  oí  Kntomology,Dej)artmcntoí  AKriculture,  Washington,  D.C.  Theanriculturalí'xjjeriment 
statíons  located  in  the  States  where  citrus  fruits  are  grown  will  íurnish  bulletins  and  Information  in  reíer- 
enoe  to  tbe  control  oí  Insects. 
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However,  if  the  fruit  is  in  such  condition  that  it  has  to  be  washed. 
it  is  essential  that  every  precaution  be  taken  to  perforni  this  opera- 
tion  in  such  a  way  as  to  inflict  as  littlo  injury  as  possiblo  on  tlie  fruit 
as  it  passes  through  the  washing  machine.  Washing  and  drying  are 
the  most  complicated  processes  through  which  the  fruit  is  put  in  a 
packing  houso,  and  these  combined  operations  involve  a  great  deal  of 
extra  handling,  which  furnishes  additional  opportunities  for  mechan- 
ical  injuries.  Extensivo  investigations  have  shown  that  the  decay 
in  packed  fruit  is  largely  due  to  injuries  received  or  aggravated 
during  the  operations  of  washing  and  drying,  and  the  bad  effects 
following  washing  are  due  not  so  much  to  actual  injuries  made  in 
passing  fruit  through  the  machine  as  to  the  inoculation  of  injured  and 
bruised  spots  with  fungo us  spores  through  the  agency  of  dirty  and 
infected  water.  Injuries  made  in  the  grove  or  in  other  operations 
of  handling,  or  injuries  made  as  the  fruit  passes  through  the  machin- 
ery,  aro  aggravated  by  the  addition  of  moisture,  especially  when  the 
water  is  not  clean. 

The  threo  main  causes  of  decay  following  the  washing  and  drying 
operations  are  (1)  dirty  and  infected  water  in  the  soaking  tank. 
(2)  poorly  constructed  or  operated  washing  macbinery,  and  (3)  the 
slow  or  but  partial  drying  of  the  fruit  under  unfavorable  climatic 
conditions.  The  first  can  largely  be  obviated  by  the  proper  handling 
of  the  fruit  in  the  field  and  in  hauling,  so  as  to  bring  it  to  the  washer 
in  sound,  uninjurod  condition,  and  by  froquently  changing  the  water 
in  the  washing  tank,  or  by  the  elimination  of  the  washing  tank  entirely 
where  possible  and  the  substitution  of  a  spray  before  the  fruit  reaches 
the  washing  machine,  in  addition  to  the  spraying  of  it  as  it  goes 
through  or  over  the  brushes.  Where  the  fruit  is  badly  covered  witb 
sooty  mold,  a  soaking  tank  is  almost  a  necessity.  Where  used.  the 
water  should  be  changed  froquently,  at  least  two  or  three  times  a  dav. 
No  definite  or  particular  make  of  washing  machine  can  be  recom- 
mended,  but,  in  general,  the  following  points  and  requirements 
should  be  kept  in  mind : 

The  fruit  should  be  «onstantly  in  plain  sight  while  going  through  the  washinp 
machine;  there  should  be  no  pressure  or  weight  on  top  of  it  or  any  considerable  presan? 
laterally,  the  cleaning  being  dono  entirely  by  the  weight  of  the  fruit  itself  in  passing 
over  the  brushe9  or  other  cleaning  deviees  (fig.  6). 

There  should  be  litt.le  or  no  opportunity  for  the  imite  to  turable  over  or  rub  again»t 
one  another. 

It  is  essential  that  the  machine  be  kept  thoroughly  clean  and  freo  from  twiga 
protruding  nails,  or  anything  of  that  sort  that  would  injure  fruit  going  through  it. 

After  having  selected  a  machine  of  the  type  fulfilling  as  nearly  as 
possible  theso  requirements,  the  amount  of  injury  incurred  in  wash- 
ing wül  depend  largely  upon  its  operation  and  upkcep.  Frequent 
inspection  of  the  machino  is  desirablo,  in  order  that  the  worn-out 
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brushes  niav  bo  roplaced  with  new  ones.  Without  such  inspection 
from  time  to  time,  some  little  thing  may  get  out  of  orcler  that  will 
cause  an  enormous  amount  oí  injury  and  consequent  decay  of  fruit. 

DRYTNG. 

After  the  fruit  has  been  waahed,  it  may  be  run  through  dry  brushes 
or  direetly  to  a  drier  or  to  drying  racks.  Of  late,  most  of  the  packing 
houses,  at  least  the  larger  ones,  have  substituted  artificial  driers  for 
the  drying  racks  so  common  a  few  years  ago.  A  drying  rack,  if  prop- 
erlv  handlcd  and  placed,  may  from  some  standpoints  be  satisfactory. 


Fio.  6.— A  type  of  washer  in  common  use  for  rlenning  cürus  íruits. 

If  placed  outside  of  the  packing  house,  drying  can  be  done  only 
ciuring  favorable  wcather.  To  place  the  drying  rack  inside  the  house 
means  the  clevation  of  the  fruit  a  considerable  distanee  and  the  rolling 
of  this  fruit  down  rather  steep  gravity  runs.  It  is  almost  impossible 
to  keep  such  devices  free  from  splinters  and  to  handle  the  fruit  on 
them  without  inflicting  more  or  less  injury. 

The  artificial  driers  now  in  use  are  open  to  somewhat  the  same  ob- 
jection,  in  that  they  do  not  do  satisfactory  work  under  the  most  un- 
favorable  climatic  condition9  or  during  prolonged  periods  of  rainy 
weather.    Great  improvements  in  driers,  however,  are  constantly 
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being  made,  and,  where  properly  handled,  more  satisfactory  work 
can  be  obtained  with  artificial  driers  than  with  the  ordinary  drying 
racks.  These  driers  are  usually  made  in  the  forra  of  a  long  box, 
through  wbich  the  fruit  is  carried  on  roller  conveyers  one  or  more 
times.  The  drying  is  accomplished  by  forcing  a  considerable  volume 
of  air  through  this  box  either  from  one  end  or,  more  commonly,  from 
several  points  along  the  sides  or  top  or  through  the  bottom  of  the 
drier,  in  order  to  distribute  the  air  more  evenly.  Under  drv,  sun- 
shiny  conditions,  the  ordinary  air  usually  serves  the  purpose,  but 
during  cloudy  and  rainy  weather  it  is  necessary  to  heat  the  air  some- 
what,  in  order  to  accomplish  thorough  drying  during  the  time  the 
fruit  is  passing  through  the  drier.  Under  vcry  unfavorable  climatic 
conditions,  such  as  occur  frequently  during  the  harvestlng  and  picking 
season,  it  is  exceedingly  difficult  to  do  thorough  drying,  oven  with 
warm  or  heated  air. 

It  is  of  the  greatest  importance  that  the  fruit  be  thorouglúy  and 
quickly  dried.  The  blue-mold  spores  require  moisture  for  germina- 
tion,  and  if  the  fruit  is  left  for  any  length  of  time  in  a  moist  condition, 
or  if  packed  while  still  wet,  ideal  conditions  for  the  germination  of 
these  spores  are  provided,  and  if  any  of  the  oranges  are  injured  decay 
is  certain  to  result. 

GRADING. 

The  fruit  is  usually  run  on  to  grading  belts  directly  from  the  drier. 
Those  grading  belts  may  be  either  of  canvas  or  in  the  form  of  roller 
conveyers  which  keep  turning  the  fruit  as  it  passes  bcfore  the  graders. 
In  order  to  do  grading  properly,  it  is  necessary  to  have  good  light. 
This  point  can  hardlv  be  overemphasized,  as  one  of  the  most  common 
mistakcs  in  bullding  a  packing  house  is  to  provide  insufBcient  light  for 
grading.  Generally  speaking,  there  are  no  uniform  rules  for  grading 
oranges  and  grapefruit  in  Florida,  and,  as  a  rule,  only  two  ciasscs  are 
mmlo-l,right*  nn.l  rúasete.  In  the  bright  class,  or  first  gnule,  is 
placed  all  bright,  well-colored  fruit,  while  the  second  grade,  or  russet, 
is  usually  componed  of  fruit  more  or  less  arTected  by  the  work  of  the 
rust  mite,  by  melanose,  or  by  other  skin  blemishes.  The  finest  of 
the  brights  may  be  packed  as  "Fancy"  or  some  of  the  brightest 
russets  may  be  labeled  "Goldcn."  Sometimos,  however,  similar 
grades  of  fruit  from  difícrent  packing  houses  may  be  sold  under  entirely 
difieren t  grade  ñames.  The  tendency  now  is  to  establish  more  uni- 
form regulations  regarding  grading,  to  market  certain  grades  under 
established  brands,  and  never  to  ship  under  such  brands  any  but 
fruit  coming  up  to  the  specified  grade. 

The  grading  of  the  fruit,  however,  is  entirely  without  reference  to 
tho  size  of  the  fruit.  Whatover  grades  are  made  or  established,  it  is 
of  the  greatest  importance  that  the  grading  rules  be  strictly  adhered 
to  and  that  the  first  grade  contain  no  fruit  except  such  as  is  clean  and 
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free  from  blemish  and  which  comes  up  to  the  first-grade  require- 
ments  in  eveiy  way.  If  there  exists  any  doubt  rcgarding  the  grade 
in  which  the  fruit  is  to  be  placed,  it  is  preferable  to  place  it  in  a 
lower  rather  than  in  a  higher  grade.  The  uniformity  of  grading  and 
the  dependability  of  grades  do  much  to  establish  the  reputation  of 
particular  brands  on  the  market.  Good  grading  goes  hand  in  hand 
with  good,  eareful  work  in  the  other  operations  of  harvcsting  and 
handling. 

SIZING. 

In  equipping  a  packing  house,  sepárate  sizers  are  usually  provided 
for  each  grade  and  one  bin  for  each  size  of  a  grade.  After  the  fruit 
is  properly  graded  it  continúes  on  either  canvas  or  roller  conveyer 
belts  to  the  mechanical  sizers  and  thence  into  the  packing  bins. 
The  sizers  should  be  selected  primarily  with  reference  to  the  accuracy 
of  sizing  and  the  ease  with  which  the  fruit  is  handled,  and  great  care 
should  be  exercised  in  constructing  and  arranging  the  bins  to  guard 
both  against  long  drops  from  the  sizer  to  the  bin  and  the  piling  up  of 
fruit  in  the  portion  of  the  bin  next  to  the  sizer  to  such  un  ex ten t  as 
to  interfere  with  the  proper  sizing  of  the  fruit.  Accuracy  in  sizing 
is  of  great  importance  in  determining  the  appearance  of  the  pack  and 
the  price  paid  for  the  fruit  nt  the  market  ond.  Good  fruit,  uniformly 
well  graded  and  sized  and  in  sound  condition,  soon  gains  a  reputation 
for  soundness,  quality,  and  dependability  that  commands  for  it  the 
highest  market  price  throughout  the  season. 

PACKING. 

Good  packing  involves  both  science  and  art.  Next  to  soundness 
and  keeping  quality,  the  appearance  and  attractiveness  of  the  pack 
are  the  greatest  factors  in  determining  the  market  price  of  fruit, 
and  it  is  therefore  of  the  greatest  importance  that  this  part  of  the 
handling  operations  be  carefully  and  efliciently  supervised.  During 
the  last  few  years  attcmpts  have  been  made  to  put  up  what  are 
called  bulge  or  high  packs,  as  against  the  former  practice  of  putting 
up  a  pack  that  was  practically  fíat  and  even  with  the  ends  of  the  box. 
While  a  high  pack  is  desirable,  at  least  from  a  marketing  standpoint, 
there  are  certain  features  and  methods  of  procuring  such  a  pack  that 
should  be  kept  clearly  in  mind.  Of  ten  times  the  fruit  is  packed 
loosely  in  the  box,  the  last  layer  protruding  considerably  above 
both  ends  and  sides  of  the  packing  box,  the  bulge  being  obtained  by 
squeezing  the  fruit  down  at  the  ends  when  nailing  on  the  cover. 
Ilowever,  even  though  the  fruit  may  have  the  desired  appearance  at 
the  time  it  is  loaded  into  the  car,  it  settles  in  transit  and  when  it  arrives 
011  the  market  the  box  is  slack  and  has  a  very  poor  appearance.  The 
squeezing  of  the  fruit  down  into  the  ends  of  the  box  by  means  of 
the  cover  also  results  in  a  great  deal  of  injury  and  decay  in  transit. 
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The  bost  pack  for  all  purposes  is  a  firm,  moderately  high  one,  all  of 
the  fruit  being  packed  in  tightly  from  bottom  to  top.  After  somc 
experience  the  packer  will  have  no  difílculty  in  securing  the  desired 
bulge  with  this  firni  pack.  If  the  fruit  throughout  is  firmly  and 
tightly  packed  and  it  remains  in  sound  eondition,  the  pack  will  not 
become  slack  in  transit,  as  is  the  case  where  the  fruit  is  rather  loosely 
packed  in  the  bottom  of  the  box. 

Considerable  injury  is  done  by  dragging  the  oranges  around  in 
the  bins  and  tossing  the  off  sizes  into  neighboring  bins.  Every 
packer  should  wear  a  glove,  at  least  on  the  hand  which  picks  up  the 
fruit,  so  as  to  avoid  finger-nail  scratching.  The  packing  bin  should 
be  thoroughly  padded  and  kept  free  from  dry  twigs  and  other  trash, 
and  the  drop  from  the  sizer  to  the  bin  should  be  the  shprtest  possible. 

In  the  packing  of  citrus  fruits,  each  fruit  is  wrappcd  in  thin  wrap- 
ping paper,  difieren t  sizes  of  paper  being  used  in  accordance  with  the 
sizo  of  the  fruit  being  packed.  'In  wrapping  citrus  fruits  preparatory 
to  packing,  the  stem  should  always  be  placed  in  the  twist  of  the  paper 
and  the  fruit  should  be  tightly  wrappcd  in  such  a  manner  that  the 
paper  will  not  fall  off  from  the  fruit  when  taken  out  of  the  box, 
without  being  removed  by  hand.  Poor  wrapping  and  inattention 
to  placing  the  stem  of  the  fruit  in  the  twist  are  bul  another  sign  of 
careless  work  and  inefficient  management.  The  ñame  of  the  grower, 
association,  or  marketing  organization,  with  its  brand  or  trade  mark, 
is  very  frequently  printed  on  the  wrapping  paper.  Some  houses  pack 
all  but  the  bottom  and  top  layers  in  plain  papers,  using  the  paper 
with  the  brand  printed  on  it  only  for  the  top  and  bottom  layers.  It 
would  seem,  however,  to  be  more  consistent  and  pivfcrabic  lo  u>c 
the  printed  paper  throughout  the  package,  if  at  all.  The  usual  ^izes 
of  round  oranges  run  from  96  to  288,  the  more  common  sizes  being 
126,  150,  176,  200,  and  216  to  the  box.  Figure  7  gires  a  diagrara- 
matic  representation  of  the  method  of  placing  the  fruits  of  vnrions 
sizes  in  the  packing  box.  The  arrangement  as  shown  in  the  box 
end  to  the  left  is  that  for  the  first  or  the  bottom  layer;  the  one  on 
the  right  is  the  second  layer,  which  is  placed  on  top  of  the  first.  The 
third  layer  is  the  same  as  the  first,  and  the  fourth  the  same  as  the 
second,  and  so  on. 

Figure  8  gives  a  diagrammatic  illustration  of  the  method  of  packing 
grapefruit  of  the  diffcrent  sizes,  with  the  arrangement  of  fruits  in  each 
layer,  the  number  of  layers  in  each  end,  and  the  approximate  diameters 
as  ordinarily  used.  (Yrtain  sizes  are  oftentimes  packed  differently 
from  the  arrangement  shown  in  the  diagram,  the  packs  here  ülus- 
trated  being  the  ones  more  commonly  used  and  preferred  at  the 
present  time.  The  sizes  and  number  of  grapefruit  in  a  box  may  vary 
from  18  to  96,  the  most  common  sizes  usually  running  46,  54,  64,  and 
80  to  the  box.    The  diameters  given  both  for  oranges  and  grapefruit 
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are  average  diameters  only,  these  being  varied  somewhat  in  accord- 
ance  with  the  shape  of  the  fmit  and  the  tightness  of  pack  desired. 
The  boxes  commonly  used  for  either  oranges  or  grapefruit  contaiii 
a  space  of  almost  exactly  2  cubic  feet,  the  outside  measurements 
approximating  12$  by  12$  by  27  inches. 

80*i  diameter  41  Inchesi  4  layers.  96ti  diameter  4  Incheai  4  layers.   I12t|  diameter  3i  Inchesi  4  layen. 


>^ 

13  frults.  Lay- 
•ra  1 1 3|  and  5 . 

1 2  frults.  Lay- 
ers 2  and  4. 

200si  diameter  2, 

inches ¡  5  layen. 

'Y  y  y  n 

AXAA 

XI) 

lili; 

rrrtT 

i  Y  Y " 

'  Y  Y  ^ 

V  A  A  > 

1 2 frults.  Lay-  1 2  frults.  Lay- 
en t  and  3.      en  2  and  4. 

1 5 Os :  diameter  3  Inchest  5  layen. 

r  if   ir  l 

(   )(  )( 

/  Y  Y  i 

^  A  AAv 

ers  1  and  3.      ers  2  and  4.         en  t  and  3.      era  2  and  4.        en  1  and  3.      en  2  and  4. 


20  fruíts.   Lay-  20  frults.   Lay-   18  frults.   Lay-   18  frults.   Lay-  21  frults.   Lay-  21  frults.  Lay- 
ara 1,3,  and  5.     en  2  and  4.       ers  1,3,  and  5.     en  2, 4,  and  6.     ers  1,3,  and  5.     en  2, 4,  and  6. 

288si  dlameter  21  Inches;  6  layen.  324st  dlameter  2 Inches |  6  layen. 


( XX  a  X 

24  frults.   Lay-  24  frults.   Lay-  27  frults    Lay-  2  7  frults.  Lay- 
en 1,3,  and  5.    ers  2. 4,  and  6.     ers1,3,and5.    ers  2, 4,  and  6. 

Fio.  7.— Diagrama  illustrating  the  arrangement  and  methods  of  packing  sweet  or  round  oranges  of 
diflerent  sixes  in  layers  in  standard  boxes.  The  number  of  fruits  and  the  approximate  dinmeter  oí 
each  fruit  in  the  box  and  the  number  of  layers  in  each  end  are  given  above  each  dlagram.  The 
number  of  fruits  in  each  layer  is  shown  below  the  diagram. 

SIZING  AND  PACKING  MANDARIN  ORANGES. 

Tangerines,  mandarina,  and  King  and  Satsuma  oranges  are  usually 
packed  in  half  boxes,  or  ,4straps."  The  sizes  for  these  fruits  usually 
run  from  48  to  216,  the  most  comnion  sizes  being  intermedíate 
between  these  two.  Figure  0  illustrates  the  arrangement  of  various 
sizes  of  these  fruits  in  packing.  There  is  somc  variation  in  diflerent 
sections,  of  course,  in  the  method  of  packing  these  sizes,  the  arrange- 
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monts  illustrated  boing  the  onos  in  most  common  use.  In  shipping, 
two  of  these  boxes  are  usually  strapped  together  and  loaded  the  same 
as  ono  box  of  round  oranges  or  grapefruit. 

In  the  Mobile  section  of  Alabama  and  other  distriets  of  the  Gulf 
coast  where  Satsuma  oranges  are  grown  on  a  considerable  scale,  more 
attention  is  being  given  to  the  development  of  distinctive  Satsuma 
packs.  The  methods  of  paeking  Satsuma  oranges  in  the  sections 
outside  of  Florida  are  very  similar  to  those  illustrated  for  mandarín 
oranges.  Practically  the  same  box  is  used,  one  measuring  approxi- 
mately  12  by  6  by  24  inches  inside  measurement  and  having  a  capacity 

28i|  diameter  6  Inches  |  3  layers.  36si  dlameter  51  Inches  i  4  layers.   46si  dlameter  5  Inches  i  5  layers. 


5  fruits.    Lay-  *  frults.   Lay-  4  fruit».   Lay-  5  fruits.  Lay- 
ers 1  and  3.           er  2.           ers  t  and  3.        ers  2  and  4. 

54s:  diameter  4!  Inchesi  6  layert.  64si  dlameter  41  Inchet i  4  layers. 

5  fruits.   Lay-  4  fruits.  Lay- 
ers 1 , 3,  and  5.      ers  2  and  4. 

?0sj  diameter  4 Haches:  5  layers. 

óh 

c  )  L  J 

i  (  i 

ooo 
ooo 
ooo 

oo 
oo 

4   fruits.    Lay  5  fruits.   Lay*  8  fruits.    Lay-  8  fruits.   Lay    9  fruits.   Lay  4  fruits.  Lay- 
ers 1,3,  and  5.     ers  2, 4,  and  6.     ers  t  and  3.       ers  2  and  4.       ers  1,3,  and  5.       ers  2  and  4. 


80s|  diameter  4  i  inches  i  4  layers.  96s|  dlameter  4  Inches;  4  layers. 


10  fruits.   Lay   10  fruits.   Lay    12  fruits.   Lay-   1 2  fruits.  Lay- 
ers 1  and  3.        ers  2  and  4.       ers  1  and  3.        ers  2  and  4. 

Fio.  8.— Diagrama  illustratiug  the  arratigement  and  methods  of  paeking  grapefruit  of  diflerent  siiw  in 
layers  in  standard  boxes.  The  numl>er  of  fruits  and  the  approximate  diameter  of  eoch  fruit  in  the 
box  and  the  number  of  layers  in  each  end  are  given  abovo  cach  dlagram.  The  number  of  fruits  in 
eaeh  layer  is  shown  below  the  diagram. 

of  1  cubic  foot.  The  arrangoment  of  the  packs  is  esscntially  the 
same,  the  principa]  difference  being  that  the  sizes  generally  run 
about  one-quarter  inch  largor  than  those  given  in  figure  9.  This 
necessitates  somewhat  tighter  paeking  and  tends  to  give  the  pack  a 
considerable  bulge.  In  addition  to  the  packs  illustrated  in  figure  9, 
packs  with  240  and  2S8  fruits  to  the  box  are  used  to  some  extent. 
The  fruits  in  the  240  pack  have  a  diameter  of  2\  inches  and  are  packed 
4  and  4  in  six  rows  of  five  layers.  In  the  288  pack  the  oranges 
having  a  diameter  of  approximately  2|  inches  aro  packed  4  and  4  in 
six  rows  of  six  layers. 
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NAILING. 

Many  modern  packing  houses,  cspccially  the  larger  ones,  have 
¡nstalled  roüer  conveycrs  or  somo  other  conveyer  device  for  carrying 
the  packcd  box  from  the  packer  to  the  nailing  hench.  Where  these 
are  provided,  all  that  the  packer  has  to  do  is  to  remove  the  box  from 
the  inclined  bench  holding  the  paeked  box  to  the  conveyer  alongside. 

48s;  diameter  31  inches;  2  layers.  60s¡  diameter  3J  Inchet;  3  layers.  76s¡  diameter  31  Inchesi  3  layers. 


90$;  diameter  3  Inches;  3  layen.  106<;  diameter  2¡  Inchesi  3  layers.  120$:  diameter  2!  Inches |  3  layers. 


1 5  fruits.   Lay-   1 5  fruits.   Lay-    »8  fruits.   Lay-    1 7  frults.   Lay-  20  fruits.   Lay-   20  frutts.  Lay- 
en 1  and  3.  er  2.  ers  1  and  3.  er  2.  ers  1  and  3.  er  2. 


1 44si  diameter  21  incnes;  4 layers.  t68t¡  diameter  2i  inches ¡  4  layers.   196s;diameter  2?  1  nenes ¡ 4 layers. 


27  fruits.   Lay-    27  fruits.  Lay- 
ers I  and  3.        ers  2  and  4. 


Fio.  9  —  Diagrairo  illustrating  the  arrangement  and  methods  oí  packing  mandarín*,  tangarines,  and 
King  and  S  itsuraa  orantes  in  luyers  in  standard  half-siie  boxe*  or  straps.  The  number  of  fruits  and 
the  upproximate  diameter  of  each  fruit  in  the  box  and  the  number  of  layers  ineach  end  are  given 
above each  diagram.   The  nurnltor  of  fruits  in  rarh  layer  is  shown  below  the  diagram. 

The  cover  may  be  nailed  on,  either  with  or  without  the  use  of  a  press 
(fig.  10).  In  either  case  great  care  should  be  taken  in  putting  on  the 
cover  to  prevent  injury  to  the  top  layer  as  the  fruit  is  neecssarily 
pn»ssed  down  at  the  ends  and  the  sides.  If  the  center  of  the  box  and 
the  inside  edges  of  the  ends,  as  well  as  the  sides  of  the  box,  are  beveled, 
the  liability  to  injury  in  putting  on  the  cover  is  very  much  decreased. 
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Formerly  all  tho  boxes  worc  bound  with  three  wooden  straps,  one 
around  each  end  and  one  around  tho  niiddle.  While  thesc  still  are 
being  uscd  to  a  considerable  extent,  metal  straps  have  come  into 
quite  general  use.  These  straps  are  usually  nailed  on  three  sides 
when  tho  box  is  made  up  and  looped  ovcr  tho  top  and  íirmly  nailed 


Fio.  10.—  A  box  press  and  íor  puttinp  on  the  cover  of  a  packed  box  of  citras  frults. 

in  place  after  the  cover  has  been  put  on.  In  somo  of  the  packing 
houses  tho  end  straps  are  omitted  entirelv. 

LOADINC. 

It  is  of  great  iniportance  that  the  boxes  be  so  loaded  in  the  car  thnt 
there  wiU  be  no  shifting  or  breakage  in  transí t.    The  fruit  is  often 
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loaded  eithor  on  end  or  on  the  sido,  without  clcating  or  bracing.  A 
safcr  and  better  method,  however,  is  to  load  all  boxes  on  end  two  tiers 
high  throughout  tbe  car.  The  most  common  loads  are  300,  330,  and 
360  boxes.  The  300  load  is  secured  hy  loading  íive  rows  across,  30 
boxes  long  and  2  boxes  high.  The  360  load  is  secured  by  loading  six 
rows  across,  30  boxes  long  and  2  boxes  high.  In  loading  330  boxes  in 
a  car  the  bottom  tier  is  the  same  as  with  360,  while  in  the  upper  tier 
some  oí  the  boxes  are  usually  laid  on  their  si  des  through  the  iniddle 
of  the  car.  Each  row  should  ha  ve  two  substantial  car  strips  nailed 
across  the  ends  of  the  boxes,  one  strip  being  shoved  tightly  up  against 
the  car  wall  on  one  si  de,  while  the  other  strip  on  the  same  row  of 
boxes  should  be  placed  tight  against  the  opposite  car  wall.  If  this 
method  is  used,  it  will  preven t  the  shifting  of  the  load  in  any  direction. 

CURING. 

In  some  citrus  sections  of  the  Gulf  coast  región  the  curing  or  hold- 
ing of  oranges  and  grapefruit  for  a  few  days  prior  to  packing  and 
shipping  is  still  practiced.  The  principal  arguments  in  favor  of  curing 
have  been  that  the  holding  of  the  fruit  for  a  considerable  time  in  the 
packing  house  will  permit  the  throwing  out  of  fruit  predisposed  to 
or  showing  decay  and  the  putting  up  of  a  tighter,  íirmer,  and  more 
attractive  pack,  owing  to  the  greater  pliability  of  the  fruit.  The  argu- 
ments do  not  seem  to  be  well  founded  and  the  practice  itself  seems  to 
be  not  justified.  Both  investigatíonal  and  commercial  resulta  have 
clearly  demonstrated  that  because  of  the  slow  development  and 
growth  of  the  blue-mold  fungus  the  decay  ordinarily  does  not  develop 
sufficiently  during  the  curing  period  to  be  distinguished  and  thrown 
out  by  the  graders.  Moreover,  delayed  fruit,  mechanically  injured 
almost  without  exccption,  shows  considcrably  more  decay  both  on  and 
after  arrival  at  the  market  than  similar  fruit  packed  and  shipped 
immediately.  As  regards  the  claini  that  wilting  or  curing  is  neces- 
sary  in  order  to  put  up  a  tight,  íinn  pack  without  injury,  practical 
experience  has  demonstrated  that  a  pack  fully  as  íinn  and  as  attrac- 
tive in  appearance  can  be  put  up  the  same  day  the  fruit  is  pieked 
from  the  tree.  The  holding  of  the  fruit  in  the  packing  house  during 
a  curing  period  permita  added  opportunity  for  iufection  and  aíTords 
ideal  conditions  for  the  development  of  blue-mold  decay  in  transit 
and  at  the  market.  In  view  of  the  incrcascd  decay  that  is  likely  to 
result  from  curing  and  the  en  tire  practicability  of  putting  up  with- 
out  injury  a  tight,  íinn  pack  without  wilting  or  curing,  all  citrus 
fruits  except  lemons  and  perhaps  limes  should  be  sliipped  as  soon  as 
possible  after  removal  from  the  tree. 

METHODS  OF  SHIPMENT. 

Citrus  fruits  from  the  Gulf  States  may  be  transported  by  several 
routes  and  under  as  many  methods  of  shipment.    The  great  bulk 
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of  tho  fruit  from  Florida  and  the  other  older  citrus  sections  in  the 
Gulf  States  is  shipped  by  rail  in  full  carload  lots  under  either  ventila- 
ron or  refrigeration.  Small  consignments  are  sometimes  forwarded 
either  by  express  or  by  freight  to  near-by  and  distant  markets  or  to 
assembling  points  for  reshipment  either  by  rail  or  by  water.  Consider- 
able fruit  is  shipped  by  water  from  Jacksonville,  Savannah,  and  other 
Gulf  coast  ports  and  from  points  on  the  Mississippi  River  in  Louisiana. 

REFRIGERATION. 

Up  to  within  a  few  years,  practically  none  of  the  citrus-fruit  ship- 
ments  from  Florida  were  carried  under  refrigeration.  The  prevailing 
opinión  has  been  that  citrus  fruits  do  not  need  refrigeration,  espe- 
cially  as  most  of  the  crop  is  moved  during  the  winter  months  when 
the  outdoor  tempera  tures  in  all  but  the  Gulf  States  are  low;  so  low, 
in  fact,  that  the  problem  has  been  to  protect  the  fruit  against  freezing. 
In  order  to  avoid,  as  far  as  possible,  damage  by  freezing,  citrus  fruits 
are  now  almost  universally  transported  in  refrigerator  cars  whether 
under  ventilation  or  refrigeration. 

During  the  warmcr  pcriods  of  the  shipping  season  and  during 
periods  when  decay  is  unusually  heavy,  a  considerable  proportion  of 
the  shipments  are  now  iced.  The  shippers  generally  claim  that 
shipments  under  refrigeration,  especially  during  such  periods  as  are 
above  mentioned,  arrive  in  sufficiently  better  condition  to  more  than 
offset  the  added  cost.  There  is  little  or  no  question  regarding  the 
valué  of  refrigeration  for  citrus  fruits  under  certain  conditions;  never- 
theless,  there  are  certain  points  that  should  be  kept  clearly  in  mind. 

The  investigations  of  the  Department  of  Agriculture  have  con- 
clusively  demonstrated  that  oranges  and  other  citrus  fruits  can  be 
transported  to  market  under  ventilation  with  the  mínimum  amount 
of  decay,  even  during  periods  of  warm,  humid  weather,  provided 
sufncient  care  is  exercised  to  preserve  the  skin  of  the  fruit  in  a  sound, 
unbroken  condition.  The  use  of  refrigeration  in  transit  can  not  be 
depended  upon  to  offset  the  effeets  of  rough  or  careless  handling. 
The  low  temperatures  secured  by  icing  may  arrest  or  retard  the 
developmcnt  of  decay  fungi  only  to  have  decay  develop  rapidly  after 
unloading  or  exposure  to  warmer  temperatures.  Thus,  while  the 
fruit  may  arrive  in  practically  sound  condition,  it  will  gain  a  repu- 
tation  for  poor  market-holding  quality  if  it  has  been  injured  by 
careless  handling.  It  is  fully  as  importan t  in  the  long  run  that 
fruit  possess  good  keeping  quality  on  the  market  as  that  it  arrive 
in  sound  condition. 

It  should  also  be  kept  clearly  in  mind  that  the  cooling  of  the  fruit 
in  a  refrigerator  car  even  where  the  ice  bunkers  are  full  is  exceedingly 
slow.  Extensivo  investigations  of  temperatures  of  citrus  fruits  in 
transit  under  various  methods  of  shipment  have  shown  that  it  takes 
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five  to  seven  days  for  the  ice  in  a  refrigerator  car  to  bring  the  tempera- 
ture  of  all  of  the  fruit  in  the  car  down  to  a  point  where  ice  can  main- 
tain  it.  During  the  first  part  of  the  journey  a  great  deal  of  the  fruit 
is  not  cooled  to  any  considerable  extent,  permitting  the  germination 
and  growth  under  very  favorable  moisture  eonditions  of  blue-mold 
and  other  decay  organisms.  If  these  fungi  start  growth  and  devcl- 
opment  during  the  first  part  of  the  journey,  while  the  temperatures 
in  most  portions  of  the  car  are  relatively  high,  the  lowest  tempera- 
tures  that  can  be  maintained  in  an  iccd  car  will  not  entirely  retard 
further  growth  and  development. 

PRECOOLING. 

Precooling  is  the  term  employed  to  desígnate  the  quick  and  prompfc 
cooling  of  fruits,  vegetables,  and  other  produce  prior  to  shipmcnt. 
The  primary  object  of  precooling  is  obviously  the  delivery  of  perish- 
able  produce  at  the  markets  in  a  fresher,  sounder,  and  more  whole- 
some  condition  than  is  possible  under  either  ventilation  or  ordinary 
refrigeration.  If  precooling  properly  done  fails  in  this  respect  or 
does  not  bring  increased  returns  eommensurate  with  the  extra  expense 
involved,  it  is  not  justiíiable  from  a  commercial  or  any  other 
standpoint. 

As  already  pointed  out,  under  ordinary  refrigeration  the  ra  te  of 
cooling  is  exceedingly  slow,  the  ice  being  required  not  only  to  take  the 
heat  out  of  the  fruit  but  also  to  take  up  the  heat  leakage  through  the 
car  walls.  On  the  other  hand,  if  the  fruit  is  thoroughly  cooled  before 
shipment,  the  ice  has  only  to  maintain  low  tempern tures  against  the 
leakage  of  warmer  air  through  the  car.  One  of  the  main  objects  of 
the  prompt  cooling  of  citrus  fruite  in  the  Giüf  States  is  to  prcvent  the 
germination  of  blue-mold  spores  and  to  retard  or  arrest  the  devel- 
opment of  stem-end  decay.  Wliile  blue  mold  will  continué  to  grow 
and  develop  at  temperatures  even  as  low  as  freezing,  spore  germina- 
tion takes  place  but  slowly  at  40°  F.  The  stem-end  decay  fungus 
grows  and  develops  but  slowly  at  temperatures  below  40°,  and  it  is 
not  very  active  at  temperatures  between  40°  and  50°  F.  The  bene- 
ficial  eíTects,  therefore,  of  precooling  citrus  fruits  as  regards  decay  in 
transit  and  on  the  market  result  from  the  provisión  and  maintenance 
of  low  temperatures  unfavorabh»  to  any  but  slow  germination  of 
fungous  spores  and  to  the  growth  of  fungi  such  as  cause  blue  mold 
and  stem-end  decay. 

Precooling,  like  refrigeration,  should  not  be  depended  upon  to 
overeóme  the  injurious  effeets  of  rough  and  careless  handling.  How- 
ever,  during  the  citrus  shipping  season  there  oftentimes  oceur 
periods  of  extremely  rainy,  warm,  and  unfavorable  weather  when 
fruits  are  not  only  unusually  tender  but  when  practically  every  injury 
resulte  in  decay.    The  problem  of  commercially  handling  citrus  fruits 
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so  as  to  preserve  the  skin  of  the  fruit  in  a  sound,  unbroken  condí- 
tion  is,  to  say  the  least,  under  such  conditions  most  difficult.  Where 
the  trees  are  thorny  and  full  of  dead  wood,  some  injury  is  bound 
to  occur,  either  through  high  winds  before  picking,  or  in  placing  the 
ladders,  or  in  removing  the  fruit  from  the  tree.  It  is  during  warm, 
moist  periods  that  stem-end  decay  is  frcquently  most  severe. 
Refrigeration  in  transit  is  employed,  more  especially  when  fi*uit  has 
been  handled  under  unfavorable  weather  conditions,  to  retard  the 
growth  and  development  of  the  fungous  organisms  causing  decay. 
While  the  decay  on  arrival  has  been  somewhat  lessened  through  the 
use  of  refrigeration,  the  rapid  development  of  decay  after  the  arrival 
of  the  fruit  on  the  market  makes  refrigeration  sometimes  of  doubtful 
valué. 

It  is  during  such  unfavorable  weather  conditions,  when  high  decay 
occurs  in  a  great  many  shipments,  and  during  the  warmer  weather 
toward  the  end  of  the  shipping  season  that  precooling  should  be  of 
greatest  valué. 

Precooling  citrus  fruits  in  the  Gulf  States  had  not  been  attempted 
either  experimentaUy  or  commercially  prior  to  the  season  of  1913-14, 
although  it  has  had  considerable  commercial  application  in  the  citrus 
and  deciduous  fruit  districts  of  California  for  a  number  of  years. 
During  the  last  two  seasons  the  Department  of  Agriculture  has 
conducted  extensive  and  careful  investigations  of  the  relationship  of 
precooling  to  the  decay  of  Florida  oranges  in  transit  and  on  the 
market.  The  rcsults  of  these  investigations  and  the  results  ob- 
tained  in  commercial  plants  erected  prior  to  the  opening  of  the 
1914-15  season  indicate  that  precooling  is  a  valuable  aid  to  careful 
and  proper  handling  in  insuring  sound  condition  on  arrival  and  for  a 
period  of  about  10  days  after  arrival  at  the  market.  Proper  han- 
dling with  precooling  may  be  the  means  of  insuring  the  delivery  of 
sound  oranges  throughout  the  whole  shipping  season.  One  of  the  most 
difficult  problems  heretofore  has  been  that  of  uniformly  placing  the 
fruit  on  the  market  in  good,  sound  condition  and  the  establishing  of  a 
reputation  for  depcndable  keeping  quality  throughout  the  season. 
Both  the  investigational  and  commercial  results  indicate  that  pre- 
cooling ha3  peculiar  application  in  the  transportation  of  citrus  fruits, 
especially  oranges,  from  the  Gulf  States,  particularly  in  view  of  the 
fact  that  during  the  grcater  part  of  the  season  precooled  shipments 
can  be  forwarded  with  initial  icing  only.  During  about  three  months 
in  the  winter  the  maintenance  of  low  temperaturas  in  transit  is 
entirely  practicable  by  thorough  precoohng,  evcn  without  initial 
icing  or  icing  en  routc.  Even  where  initial  icing  is  used  in  the  trans- 
portation of  precooled  shipments  the  combined  cost  of  precooling 
and  initial  icing  is  considerably  below  the  average  cost  of  full 
refrigeration. 
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In  general,  tnere  are  two  ways  of  doing  precooling,  the  car  or  the 
warehouse  method.  In  car  precooling  the  fruit  is  first  loaded  into 
a  refrigerator  car  ready  for  shipment,  after  which  cold  air  is  circu- 
lated  through  the  load,  forced  in  either  through  the  ice  bunkers 
or  through  the  car  door.  In  the  warehouse  method  the  fruit 
is  first  cooled  in  the  warehouse  cooling  rooms  beforc  being  loaded 
into  the  car  for  shipment.  Where  the  precooling  is  done  after  the 
cars  are  loaded,  cooling  can  not  be  commenced  until  the  car  is  fully 
loaded  and  transported  to  the  precooling  plant.  This  necessarily 
involves  some  delay  bcfore  cooling,  such  delay,  íf  considerable,  cor- 
responding  in  a  way  to  the  delayed  cooling  of  fruit  under  ordinary 
refrígeration.  In  the  warehouse  type  of  plant  the  fruit  can  be  placed 
in  the  cooling  rooms  as  soon  as  it  is  packed,  and  the  cooling  accom- 
pllshed  with  less  delay.  As  a  rule,  the  cooling  is  more  uniform  in  a 
warehouse  plant  and  less  refrígeration  is  required  than  in  car  pre- 
cooling, as  thcre  is  less  leakage  through  the  walls  of  the  storage  house 
than  in  the  case  of  an  ordinary  refrigerator  car.  The  refrígeration  in 
a  warehouse  can  be  secured  either  by  the  uso  of  an  ammonia  plant 
or  from  a  mixture  of  ice  and  salt.  For  small  associations,  especially 
where  ice  can  be  obtained  at  a  reasonable  price,  ice  and  salt  plants 
are  both  practical  and  probably  more  economical  than  the  more 
expensive  ammonia  plants.  In  this  system,  refngeration  is«ecured 
by  drawing  the  air  through  the  bottom  of  an  insulated  tank  filled 
with  a  mixture  of  ice  and  salt.  The  temperature  of  the  air  after  it 
has  passed  through  this  mixture  will  depend  upon  the  percentage  of 
salt  mixed  with  the  ice.  Air  is  forced  through  a  false  floor  in  the 
cooling  room  up  through  and  between  the  boxes  of  fruit  and  is  again 
taken  back  to  the  ice  tanks  through  ducts  in  the  ceiling  of  the  cooling 
room.  This  type  of  plant  is,  as  far  as  equipment  is  concerned,  very 
inexpensive  and  is  especially  applicable  to  sections  where  the  shipping 
season  is  relatively  short  and  where  the  output  is  not  large  enough 
to  justify  a  larger  and  moro  expensivfc  ammonia  plant.  No  engineer 
is  required  for  its  operation,  as  any  man  with  ordinary  common 
sense  can  opérate  it  efficiently. 

Whatever  method  of  precooling  is  used,  it  is  essential  that  the 
fruit  be  cooled  as  promptly  as  possible  after  removal  from  the  tree 
and  that  the  cooling  be  thorough.  Any  considerable  delay  in  cooling 
or  failure  to  cool  thoroughly  may  nullify  any  benefit  that  would 
result  if  the  precooling  had  been  done  promptly  and  thoroughly. 

COLD  STORAGE. 

Neither  oranges  ñor  grapefruit  are  held  in  cold  storage  to  any  extent 
in  the  producing  districts  prior  to  shipment  to  tho  markets.  Limited 
quantities  of  both  oranges  and  grapefruit  are,  however,  frequently 
placed  in  cold  storage  at  the  markct  end.  The  success  with  which  sound 
fruit  can  be  held  in  storage  depends  primarily  on  two  factors,  the 
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length  of  tlio  time  in  st  ortigo  and  the  temperature  at  which  it  is  hcld. 
Oranges,  grapefruit,  and  lemons  should  be  stored  at  temperatures 
considerably  above  32°  F.;  oranges  at  38°  to  40°,  lemons  at  about 
42°,  and  grapefruit  at  45°  to  50°.  Even  at  tbese  temperatures  the 
period  of  successful  storage  is  comparatively  short,  not  usually 
exceeding  two  months  and  frequently  not  more  than  a  month  or 
#  six  weeks.  Oranges  take  on  a  sort  of  brown  stain  in  storage,  in  addi- 
tion  to  being  just  as  susceptible  to  serious  spotting  dúo  to  attacks  of 
Colletotrichum  as  aro  grapefruit  and  lemons.  This  spotting  is  much 
more  severe  at  low  temperatures,  particularly  32°  F.  It  almost 
invariably  develops  on  oranges  or  grapefruit  when  held  for  any  length 
of  time  at  32°,  or  even  on  fruit  held  at  more  favorable  tempera- 
tures  too  long.  Frequent  inspection  should  be  made  of  fruit  in 
storage,  in  order  that  any  showing  signs  of  spotting  may  be  imme- 
diately  removed  and  disposed  of. 
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According  to  the  census  of  1910  there  were  2,000,525  ducks  in  the 
United  States,  valued  at  $1,567,104,  showing  a  decrease  in  number 
of  nearly  40  per  cent  as  compared  with  1900.  It  should  be  stated, 
however,  that  the  animal  census  of  1900  was  taken  June  1,  and  that 
of  1910  April  15,  which  fact  would  considerably  reduce  the  above 
percentaje,  although  only  fowls  3  months  oíd  or  over  were  reported 
in  both  cases.  Ducks  were  reported  on  only  7.9  per  cent  of  the  farms 
in  the  country  and  are  most  numerous  in  the  following  States,  ar- 
ranged  according  to  their  production:  Iowa,  Illinois,  New  York, 
Pennsylvania,  Missouri,  Tennessee,  Indiana,  Kansas,  Oklahoma,  Ar- 
kansas,  and  Ohio,  the  numl>er  ranging  from  about  225,000  head  in 
Iowa  to  100,000  in  Ohio.  Xew  York  is  the  only  one  of  these  States 
which  shows  an  increase  in  the  number  of  ducks,  while  all  the  others 
show  a  marked  decrease.  Long  Island,  N.  Y.,  contains  a  number  of 
large  commercial  duck  farms  which  apparently  are  quite  successful. 
It  would  appear,  there f ore,  that  commercial  duck  farms  are  increas- 
ing  somewhat,  while  the  production  of  ducks  on  general  farms  as  a 
side  issue  is  decreasing,  especially  in  the  Middle  West. 

There  are  11  standard  breeds  of  ducks  which  ha  ve  been  admitted 
to  the  American  Standard  of  Perfection.   These  may  be  divided  into 
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three  classes:  (1)  the  meat  class,  including  the  Pekin,  Aylesbury, 
Muscovy,  Rouen,  Cayuga,  Buff,  and  Swedish;  (2)  the  egg  class, 
which  includes  the  Tndian  Runner;  and  (3)  the  ornamental  class, 
eomposed  of  the  Cali,  the  Crested  White,  and  the  Black  East  India. 
The  common  or  so-called  "  puddle  "  duck  is  kept  on  many  f anns  in 
the  Middle  West  and  South  and  is  generally  of  small  size,  a  poor 
layer,  and  an  undesirable  type  of  market  duck.  Excepting  the  Mus- 
covy, a  11  of  our  economic  breeds  of  ducks  are  sai.d  to  ha  ve  originated 
from  the  Mallard,  or  common  wild  duck. 


Fig.  1. — Pekin  drake  (on  left)  and  duck. 
THE  MEAT  CLASS. 


THE  PEKIN  DUCK. 

This  brecd  is  kept  almost  exclusively  by  commercial  duck  farmers 
in  the  United  States  who  make  a  specialty  of  producing  "  green 91 
ducks;  it  is  also  the  most  popular  breed  on  general  farms.  Green 
ducks  are  ducklings  which  are  grown  rapidly  and  marketed  when 
they  are  from  8  to  12  weeks  oíd,  when  they  weigh  about  4£  to  6 
pounds  apiece.  If  not  sold  at  that  time,  the  market  quality  of  their 
flesh  depreciates,  while  their  weight  decreases.  and  it  takes  several 
weeks  to  get  them  back  into  good  market  condition. 
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The  Pekín  duck  (fig.  1)  originated  in  China  and  was  introdueed 
into  this  countrv  about  1875,  where  it  soon  beca  me  the  most  popular 
breed  on  commercial  duck  farms.  The  introduction  of  the  Pekín 
practica Hy  marks  the  l>eginning  of  intensive  commercial  duck  farni- 
ing  in  the  Vnited  States.  This  breed  has  a  creamy  white  plumage. 
:i  long.  broad,  and  deep  body,  with  a  full  breast  and  deep  keel  (the 
part  extending  backward  from  the  breast).  The  color  of  the  skin 
is  yellow,  the  shanks  and  toes  should  be  reddish-orange,  and  the  bilí 
orange-yellow,  free  from  black.  The  standard  weights  of  the  adnlt 
drake  and  duck  are  0  and  8  pounds  each,  respectively.  Pekin  ducks 
are  hardy,  are  fair  layers,  practically  nonsitters.  and  especial ly 
adapted  for  the  production  of  flesh.  They  are  very  docile,  easily 
confined  by  low  fences,  and  well  adapted  either  for  commercial  duck 
farming  or  as  a  side  íssue  on  general  farms. 

THE  AYLESBURY  DUCK. 

The  Aylesbury  duck  is  a  native  of  Kngland,  ín  which  countrv  it 
is  more  popular  than  the  Pekin.  It  is  a  large,  white  duck  having  the 
same  standard  weights  and  general  sha  pe  as  the  Pekin.  This  breed 
resembles  the  Pekin  in  many  ways,  but  has  never  become  popular  in 
this  countrv,  although  it  has  been  tried  on  some  of  the  larger  duck 
farms.  The  Aylesbury  appears  to  have  the  same  qualities  which 
make  the  Pekin  our  most  popular  market  duck.  and  could  be  kept 
with  sueccss  either  on  commercial  duck  farms  or  on  general  farms. 
It  has  a  puré  white  plumage.  while  the  Pekin  is  creamy  white  in  color. 

THE  MUSCOVY  DUCK. 

There  are  two  standard  varieties  of  Muscovy  ducks.  the  white 
and  the  colored.  This  breed  originated  in  South  America  and  is 
considera]  by  some  writers  to  be  of  a  diíferent  species  from  our  otlier 
ducks.  although  in  some  cases  it  may  be  crossed  with  our  domestic 
varieties  of  ducks,  producing  hybrids  which  are  sometimes  fertile. 
The  head  and  face  of  the  Muscovy  are  partly  bare,  with  red,  rough, 
caninculated  skin.  Tt  has  a  long.  broad  body.  with  greater  breadth 
but  less  depth  and  less  keel  development  than  the  Pekin  (see  fig.  2). 
The  drake  should  be  at  least  one-third  larger  than  the  duck,  as  the 
standard  weight  of  the  adult  drake  is  10  pounds,  and  that  of  the  duck 
7  pounds.  The  white  variety  has  a  puré  white  plumage.  j>ale  orange 
or  yellow  legs.  and  a  pinkish,  flesh-colored  beak.  The  breast,  body. 
and  back  of  the  colored  Muscovy  are  a  lustrous  blue-black.  broken 
with  some  white.  The  wing  coverts  are  atso  a  lustrous  blue-black 
with  splashes  of  white,  and  the  tail  is  black.  The  bilí  is  pink,  shaded 
with  horn,  and  the  legs  may  l>e  yellow  or  a  dark  leaden  color. 
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Muscovy  ducks  are  not  well  adapted  for  commercial  duck  farming, 
as  they  are  poor  layers,  and  they  are  not  well  suited  for  marketing 
because  of  the  difference  in  size  between  the  duck  and  the  drake. 
Moreover,  they  are  good  fliers  and  can  readily  fly  over  ordinarv 
poultry  fences.  However,  the  breed  is  a  wide  forager,  requires  very 
little  care,  and  can  be  kept  with  fair  success  on  general  farms. 

THE  ROLEN'  DUCK. 


The  Rouen  duck  (fig.  3)  derives  its  ñame  from  the  city  of  Rouen 
in  northern  France,  and  was  probably  derived  from  a  similar  type  oí 


FIO.  '¿.— White  Muscovy  drak<\ 


common  or  native  duck  by  selection.  In  shape  and  type  this  breed 
is  quite  similar  to  the  Pekin  and  has  the  same  size  and  standard 
weights.  The  eyes  are  dark  brown  and  the  head  and  upper  part  of 
the  neck  of  the  male  are  green,  with  a  white  ring  around  the  neck, 
while  the  back  is  gray  mixed  with  green  near  the  neck,  shading  into 
a  lustrous  green  near  the  tail.  The  lower  part  of  the  body  is  gray 
and  the  breast  is  claret  colored.  The  tail  and  wings  are  gray  and 
brown  mixed  with  some  green,  while  the  wings  have  a  wide  purple 
bar  with  narrow  white  bars  on  either  side  of  the  purple,  which  are 
exposed  when  the  wing  is  folded.  The  shanks  and  toes  are  an  orange 
or  orange-brown  color.    The  duck  is  barred  on  the  wings  similarly 
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to  the  (Iraké,  but  the  color  of  the  plumage  of  her  body  is  brown  with 
penciling  in  all  sections.  This  breed  has  very  handsome  markings, 
but  does  not  make  as  desirable  a  market  duck  as  the  Pekin  or  Ayles- 
bury,  as  it  does  not  mature  so  quickly,  besides  having  dark-colored 
pin  feathers,  and  it  is  not  as  good  a  layer.  It  is  not  adapted  for  com- 
mercial  duck  farming,  but  may  be  kept  successfully  by  the  fancier 
or  on  general  farms. 


Fio.  3. — Rouen  duck. 
THE  CAYUGA  DUCK. 


The  Cayuga  duck  derives  its  ñame  from  Cayuga  County.  X.  Y., 
where  it  probably  was  developed  about  1850.  It  resembles  the  Pekin 
in  shape,  but  the  standard  weight  is  1  pound  lightcr.  The  Cayuga 
is  said  to  l>e  a  good  market  duck  but  is  not  widely  distributed.  and  it 
is  not  as  good  a  market  duck  as  the  Pekin  because  of  its  dark  plum- 
age. They  are  fair  layers  and  may  be  raised  with  success  on  general 
farms.    The  plumage  is  a  greenish  black  in  all  sections  of  the  body, 
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except  that  the  drake  may  ha  ve  brown  flight  feathers;  the  oyes  are 
dark  brown,  and  the  shanks  and  toes  are  a  black  or  dark  slate  color. 

THE  BLUE  SWEDISH  DUCK. 

The  Bine  Swedish  duck  probahly  originated  in  Germany,  although 
bine  ducks  are  found  in  several  Kuropean  eountries.  This  breed 
resolubles  the  Pekin  in  type,  but  is  smaller,  with  the  same  standard 
weights  as  the  Cayuca,  except  that  both  the  young  drake  and  the 
young  duck  are  one-half  pound  lighter  than  in  that  breed.  The 
plumage  of  the  Bine  Swedish  is  bine  in  all  sections,  except  that  it 
has  a  white  bib  on  the  neck  and  the  two  main  flight  feathers  are  pnre 
white.  This  breed  is  not  widely  distributed  in  this  country  and  is 
not  as  well  adaptcd  for  commercial  purposes  as  a  white  duck;  it 
should,  howevor.  be  a  successful  variety  for  the  general  farm. 

THE  EGG-LAYING  CLASS. 

THE  1NDIAN  RUNNER  DUCK. 

Writers  disagree  as  to  the  place  of  origin  of  the  Indian  Runner 
or  Kuimer  duck.  some  clainiing  that  it  originated  in  East  India,  while 
others  assert  that  it  is  a  selected  type  of  a  duck  which  is  conimon 
in  Holland.  Belgium,  and  Frunce.  There  are  three  standard  varie- 
ties  of  Indian  Runner  ducks — the  Fawn  and  White,  the  White,  and 
the  Penciled.  The  Fawn  and  White  is  fawn  or  gray  and  white,  with 
a  white  neck  and  a  line  of  white  running  up  to  the  eyes  and  extending 
around  the  bilí.  The  back  and  shoulders  are  fawn.  and  upper  part 
of  the  breast  and  wings  are  fawn,  but  the  lower  part  is  white.  The 
breast  is  full;  the  body  is  long  and  narrow  and  carried  erect,  with  no 
indication  of  a  kwl,  the  body  somewhat  resembling  that  of  a  penguin 
in  shape.  The  shanks  and  toes  are  orange  red  and  the  bilí  of  the 
vouní;  drake  is  vellow,  which  later  becomes  sjreenish  vellow.  while  a 
young  duck  has  a  vellow  bilí  spotted  with  green,  which  later  l)ecomes 
a  dull  green. 

The  plumo  of  the  White  variety  is  puré  white  in  all  sections.  The 
bilí  is  vellow  and  the  shanks  and  toes  are  orange.  The  color  of  the 
Penciled  variety  resembles  that  of  the  Fawn  and  White  except  that 
the  head  of  the  male  is  a  dull  bronze  green  and  white  and  the  back 
has  a  soft  fawn  giound.  finely  stippled  with  a  darker  shade  of  fawn. 
The  upper  section  of  the  breast  is  dark  fawn.  the  body  a  médium 
fawn.  and  the  tail  is  a  didl  bronze  green.  The  head  of  the  female  is 
a  médium  fawn  and  white,  while  the  white  markings  in  the  plumage 
resemble  those  of  the  male.  The  eolored  markings  are  a  médium 
fawn  throughout,  with  a  light  line  of  fawn  color  running  around  the 
edge  of  eaeh  feather,  the  border  being  a  darker  shade. 
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The  Indian  Runner  duck  (fig.  4)  is  nmch  smaller  than  breeds  of 
the  meat  type,  the  drake  having  a  standard  weight  of  4£  pounds  and 
the  dnck  4  pounds.  During  the  past  few  years  the  merits  of  this 
breed  have  been  advertised  extensively  and  the  nuinber  of  Indian 
Runner  ducks  has  increased.  They  are  considered  the  best  layers 
of  any  of  our  standard  breeds  of  ducks,  and  hold  the  same  relative 
position  in  the  duck  family  that  the  Leghorn  does  among  the  breeds 
of  domestic  fowL  This  breed  is  frequently  claimed  to  be  a  higher 
egg  producer  than  the  White  Leghorn,  but  this  claim  does  not 


Fio.  4. — White  Imlinn  Runnor  «luck. 


appear  to  be  well  established.  It  lays  a  good-sized  white  egg  con- 
siderable larger  than  a  hen's  egg,  and  is  claimed  to  be  a  small  eater. 
Indian  Runner  ducks  are  active,  are  good  fonigers,  nonsitters,  and 
hardy.  Their  skin  is  yellow  sind  they  make  good  broilers.  weighing 
from  2J  to  3  pounds  apiece  at  about  6  weeks  of  age.  They  are  not 
as  well  adapted  for  the  production  of  large  green  ducks  as  the 
Pekin,  but  may  be  kept  to  advantage  on  Pekin-duck  farms  to  jiroduce 
ducklings  of  broiler  size. 
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The  Indian  Runner  is  a  good  breed  for  the  general  farmer  and  is 
one  of  the  best  for  duck  farms  devoted  primar ily  to  the  production 
of  market  eggs.  The  keeping  of  ducks  for  the  production  of  eggs 
for  market  appears  to  be  growing  more  rapidly  in  the  South  than  in 
the  East  or  Middle  West.  The  business  of  the  production  of  duck 
eggs  for  market  is  discussed  in  the  latter  part  of  this  bulletin,  under 
"  Marketing  ducks'  eggs." 

THE  ORNAMENTAL  CLASS. 

THE  CALL  DUCKS. 

There  are  two  varieties  of  Cali  ducks,  the  gray  and  the  white. 
They  are  the  bantams  of  the  duck  family  which  are  kept  for  exhibi- 
tion  or  for  fancy  purposes  and  used  as  decoys  in  wild-duck  shooting. 
This  breed  is  said  to  be  especially  good  for  the  latter  purpose  when 
crossed  with  the  wild  Mallard  or  with  the  common  "puddle"  duck. 
The  Gray  Cali  has  the  color  markings  of  the  Rouen  and  closely 
resembles  the  wild  Mallard.  The  plumage  of  the  White  Cali  is  puré 
white  in  all  sections.  Ducks  of  this  breed  have  no  standard  weights. 
but  are  bred  and  selected  for  small  size. 

THE  CRESTED  WHITE  DUCK. 

This  is  a  white  ornamental  duck  of  médium  size  which  has  a  crest 
The  standard  weights  are  a  pound  less  than  those  of  the  Cayuga 
duck  (see  fig.  5). 

THE  BLACK  EAST  INDIA  DUCK. 

The  Black  East  India  duck  is  of  practically  the  same  size  and 
type  as  the  Cali  ducks  and  is  kept  entirely  for  ornamental  purposes. 
The  plumage  is  a  deep  black  with  a  brilliant  greenish  tint.  This 
duck  has  very  shy  habits  and  does  not  breed  well  in  confínement. 
Both  the  Crested  White  and  the  Black  East  India  ducks  are  rare  in 
this  country. 

THE  MANDARIN  AND  WOOD  DUCKS. 

The  Mandarin  and  Wood,  or  Carolina,  ducks,  which  are  the  most 
ornamental  of  the  small  breeds  of  waterfowl,  are  not  included  in  the 
American  Standard  of  Perfection.  The  plumage  of  these  breeds  is 
handsomely  marked  and  contains  several  brilliant  colors.  Both  of 
these  varieties  are  commonly  kept  in  parks  and  zoological  gardens 
with  other  ornamental  waterfowl. 

DUCK  FARMING. 

Duck  raising  on  a  large  sen  le  has  been  developed  as  a  special  busi- 
ness to  a  considerable  extent  on  Long  Island  (see  fig.  6)  and  in  sec- 
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tions  within  easy  shipping  distance  of  Xew  York  City,  Boston,  and 
Philadelphia.  Intensive  duck  farniing  on  a  large  sea  le  has,  in  fact, 
l>een  more  successful  than  intensive  chicken  raising.  since  Pekín 
ducks,  especially,  stand  confinement  well,  are  more  easily  brooded, 
and  are  less  subject  to  disease  than  chickens.  Artificial  methods  of 
hatehing  and  rearing  and  labor-saving  macliinery  have  been  used 
very  successfully  on  duck  farms.  The  demand  for  table  ducks  at 
good  prices  is  largely  limited  to  the  large  cities  and  18  not  nearly  as 


Fi*;.  5. — CrcNtiil  whlti'  duck. 


general  as  the  demand  for  chickens  or  fowls.  The  demand,  however, 
appears  to  be  gradually  increasing,  but  this  lack  of  wide  market 
materially  influences  the  estal>lishment  and  growth  of  duck  farms. 
The  market  conditions  should  l>e  studied  carefullv  befo  re  a  large 
investment  is  made  in  ducks.  A  prejudice  against  duck  flesh  and 
t'ggs  exists  in  many  places,  caused  probably  bv  eating  the  common  or 
"  puddle  n  duck.  which  has  been  allowed  to  roam  in  places  where 
rilthy  conditions  existed. 
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Ducks  can  l>e  raised  with  success  and  at  a  profit  on  general  farms. 
but  do  not  appear  to  be  as  well  adapted  as  a  source  of  income  to 
average  farm  conditions  as  fowls,  although  they  serve  to  add  variety, 
l)oth  of  meat  and  of  eggs,  for  the  farmers  table.  If  the  demand  for 
ducks,  and  especially  for  duck  eggs,  increases,  breeds  of  ducks  which 
are  good  layers  should  be  proíitable  on  farms,  partícula rly  where 
there  is  good  pasture  land  containing  a  stream  or  any  running  water. 
Farmers  rarely  give  the  necessary  care  to  their  ducklings.  either  in 
feeding  or  in  marketing,  to  be  able  to  cater  to  the  trade  in  fancy  green 
ducks. 

LOCATION  AND  ARRANGEMENT. 

Duck  farms  are  usually  located  on  light,  sandy  soil,  generally  on 
sloping  land,  where  the  droppings  will  leach  freely  into  the  soil,  so 


Fiu.  6. — Large  duck  farm  on  Long  Island. 

that  the  land  keeps  sweet  and  clean.  The  farm  should  have  good 
shipping  facilities  to  aid  both  in  shipping  producís  and  in  buying 
supplies.  The  arrangement  of  the  buildings  should  be  planned  to 
economizo  labor  and  allow  for  future  increase  of  the  equipment. 
The  incubator  cellar  should  be  convenient  to  the  brooder  house,  the 
brooder  house  to  the  growing  house  and  pens,  and  these  buildings  to 
the  killing  house.  The  pens  in  the  houses,  the  outside  yards,  and 
the  arrangement  of  the  buildings  should  be  planned  so  that  the  ducks 
muy  be  easily  driven  from  house  to  house  if  desired.  The  feed  room 
or  house  should  be  centrally  located.  Convenient  watering  arrange- 
ments  are  essential  where  large  numbers  of  ducks  are  kept,  as  they 
require  a  large  amount  of  drinking  water.  While  ducks  may  be  kept 
successfully  under  very  intensive  conditions,  it  is  advisable  to  allow 
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considerable  yard  space.  Double  yards,  which  may  be  rotated  and 
planted  to  quick-growing  crops,  such  as  oats,  wheat,  and  rye,  are 
good  for  intensive  duck  farms.  It  is  advisable  to  have  a  pond  or 
stream  for  the  breeding  ducks,  as  they  usually  give  better  fertility 
under  these  conditions,  although  on  some  successful  duck  farms  the 
ducks  are  always  kept  on  dry  land.  The  young  green  ducks  on  some 
farms  which  have  a  pond  are  not  allowed  to  go  into  the  water  except 
to  bathe  and  clean  their  feathers  just  before  marketing.  Other 
growers,  however,  allow  the  green  ducks  free  access  to  ponds  or 
streams  until  they  are  marketed. 

HOVSES. 

Simple  buildings  similar  to  hen  houses  are  used  for  the  breeding 
ducks.  A  shed-roof  house  from  12  to  15  feet  deep,  7  feet  high  in 
front  and  4  feet  in  the  rear,  makes  a  good  building  for  this  purpose. 
A  good-sized  muslin  curtain  and  one  window  in  the  front  of  each 
pen  makes  a  good  front.  An  opening  in  the  rear  of  the  house  under 
the  eaves  is  advisable  in  the  South,  as  good  ventilation  is  very  essen- 
tial  for  ducks.  The  walls  may  be  made  of  matched  lumber  or  of 
barn  boards  12  inches  wide  with  the  cracks  covered  with  battens  3 
inches  wide,  or  rough  lumber  covered  with  felt  paper  may  be  used. 
The  roof  should  be  water-tight  and  covered  with  roofing  paper.  A 
dirt  floor  raised  4  to  6  inches  above  the  ground  level  is  satisfactory  on 
light,  well-drained  soil.  Board  floors  raised  6  to  8  inches  above  the 
ground  and  covered  with  4  inches  of  sand  or  dry  earth  may  be  used. 
Fences  and  partitions  should  be  from  2  to  2£  feet  high.  An  alley  is 
not  necessary  for  breeding  ducks  in  houses  which  are  not  over  15  feet 
deep,  but  is  generally  used  in  brooder  houses  and  in  many  growing 
houses.  Plenty  of  litter  should  be  used  on  the  floor,  and  the  ducks 
should  be  allowed  to  make  their  own  nests,  because  they  are  more  apt 
to  break  their  eggs  if  nest  boxes  are  used.  Tn  estimating  the  size  of 
the  house  or  of  the  pens  allow  6  to  7  square  feet  of  floor  space  for  each 
duck. 

SELECTING  AND  MATING. 

Ducks  are  usually  mated  in  flocks  of  about  30  females  with  5  or  6 
males,  as  the  latter  do  not  fight  each  other.  (See  fig.  7.)  The  num- 
ber  of  males  may  be  reduced  to  1  for  every  7  females  about  the  first  of 
March  and  again  changed  a  month  later  to  1  male  for  8  to  10  females. 
Active,  healthy  females  of  médium  size  should  be  used  for  breeding; 
that  is,  weighing  about  8  pounds  when  mature.  Only  mature  females 
should  be  used  as  breeders.  Select  ducks  with  short  necks,  médium  long 
bodies.  flat  backs,  and  of  good  depth  to  the  keel  bones.  Watery  eyes 
are  usually  a  sign  of  weakness  in  ducks.  The  drake  is  usually  coarser 
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and  more  masculino  in  appearance  than  the  duck  and  has  a  distinct 
curl  in  his  tail  feathers.  Ducks  should  usually  be  sold  after  thev  are 
2  years  oíd,  although  the  l>est  breeders  or  layers  may  be  kept  over 
their  third  year.  In  handling  ducks  pick  them  up  by  their  necks 
rather  than  by  the  legs,  as  the  latter  are  apt  to  break  easily.  Ducks 
lay  their  eggs  earlv  in  the  morning  and  should  be  confined  to  the 
house  or  pen  until  9.30  or  10  o'clock  in  the  morning.  If  allowed  to 
roam  early  in  the  morning  they  may  lay  in  a  pond  or  stream  and 
the  eggs  may  be  lost. 

INCUBATION. 

The  períod  of  incubation  for  ducks'  eggs  is  28  days,  except  for  the 
Museovy  duck,  which  is  33  to  35  days.    The  eggs  may  be  hatched 


Fio.  7. — Breitlln»:  flock  of  Peklll  üucks. 


either  naturally  or  artifícially,  but  on  practically  all  of  the  large 
duck  farms  the  hatching  is  done  in  incubators.  Most  of  these  farms 
started  by  using  Iamp  incubators  of  from  200  to  400  egg  capacity,  but 
since  the  introduction  of  the  mammoth  incubator  the  lamp  machines 
ha  ve  been  replaced  by  the  latter  on  many  farms.  Strong,  fertile 
eggs  are  a  prime  essential  in  good  hatching  and  are  obtained  onlv 
from  stock  properlv  inated  and  kept  under  the  best  possible  condi- 
tions  to  secure  health  and  vigor.  Kggs  from  overfat  breeding  stiK-k 
do  not  usually  produce  a  large  percentage  of  strong  ducklings. 
Pekin  and  Indian  Runner  ducks  rarely  sit;  consequently,  if  natural 
inethods  of  incubation  are  to  be  used  the  eggs  are  usually  hatched 
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under  hens.  Diicks'  eggs  should  be  washeel  if  dirty,  which  does  not 
appear  to  injure  their  hatohing  qualities. 

Before  setting  a  lien  dust  her  thoroughly  with  insect  powder.  In 
applying  this  powder  hold  the  hen  by  the  feet  with  her  head  hanging 
elown,  and  work  it  thoroughly  into  the  feathers,  giving  special  atten- 
tion  around  the  vent  and  under  the  wings.  If  several  hens  are  sit- 
ting  in  the  same  room,  confine  them  on  the  nests,  only  allowing  them 
to  come  off  once  a  elay  for  feed  and  water.  Sitting  hens  should  be 
fed  wholo  or  cracked  grains,  such  as  corn  or  wheat.  Place  9  to  11 
ducks"  eggs  under  a  hen,  depending  on  her  size  and  the  season  of  the 
year,  using  the  smaller  number  of  eggs  in  col  el  weather  and  the  larger 
number  in  warm  weather.    Confine  the  hens  at  hatching  time  and  do 


Fie.  8. — Fluck  of  whltc  Indiuii  Ruuner  ducks. 


not  disturb  them  until  the  hatch  is  completed  unless  they  become 
restless,  when  it  may  be  best  to  remore  the  ducklings  that  hatched 
first.  Hens  must  be  well  cared  for  in  hatching  ducks'  eggs,  as  the 
period  of  incubation  is  a  week  longer  than  that  of  hens'  eggs.  It 
usualiy  takes  elucklings  from  24  to  48  hours  to  hatch  after  they  pick 
the  ahelLs;  therefore  it  is  advisable  to  allow  the  hen  to  get  off  the 
nest  for  feed  and  water  when  the  first  ducklings  pick  the  shell  and 
then  confine  her  to  the  nest  until  the  hatching  is  over.  Diicks'  eggs 
need  more  moisture  than  hens'  eggs  at  hatching  time,  as  it  take»s  the 
elucks  much  longer  to  get  out  of  the  shell.  The  eggs  should,  there- 
fore. be  sprinkleel  with  warm  water  previous  to  hatching. 

Incubators  for  hatching  elucks'  eggs  are  usualiy  kept  at  a  slightly 
lower  temperature  than  for  hens*  eggs.    Keep  the  machine  at  102°  F. 
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for  the  first  three  weeks  and  103°  F.  for  the  last  week.  The  tempera- 
ture  may  go  above  103°  F.  and  sometimes  will  go  as  high  as  104°  F. 
at  hatching  time.  Opérate  the  machines  according  to  the  manu- 
factureras directions.  It  is  usually  advisable  to  supply  moisture  for 
ducks'  eggs  during  the  last  week  or  10  days  of  incubation.  This  de- 
pends  upon  the  make  of  incubator,  on  the  climate,  and  cspecially  on 
the  humidity  of  the  place  where  the  incubator  is  operated.  Many 
methods  are  used  to  supply  moisture  in  incubation,  such  as  sprinkling 
the  eggs  with  warm  water  heated  to  about  100°  F.,  or  placing  a  pan 
of  water,  a  receptacle  containing  moist  sand,  or  a  wet  sponge  below 
the  egg  tray.  Another  common  method  of  supply ing  moisture  is  to 
sprinkle  or  soak  the  floor  of  the  incubator  room  or  to  place  a  pail  of 
warm  water  under  the  lamp.  It  is  advisable  to  shut  the  machine  up 
tightly  at  hatching  time,  so  that  the  moisture  will  be  retained  in  the 
incubator,  as  it  takes  ducks'  eggs  some  time  to  hatch  after  the  shells 
are  pipped. 

The  eggs  are  usually  turned  twice  daily  after  the  second  and  through 
the  twenty-fourth  day  and  cooled  once  daily  after  the  seventh  and 
through  the  twenty-sixth  day.  After  turning  the  eggs  reverse  the 
egg  trays  end  for  end  and  from  one  side  of  the  machine  to  the  other 
in  2-tray  incubators.  The  length  of  time  to  cool  eggs  depends  upon 
the  temperature  of  the  incubator  room  and  the  day  of  incubation,  but 
a  good  general  rule  is  to  lea  ve  the  eggs  out  of  the  incubator  until  they 
feel  slightly  cool  to  the  hand,  face,  or  eyelid.  AVhen  the  ducklings 
are  all  hatched  remove  the  egg  tray  and  open  the  ventilators  accord- 
ing  to  the  manufacturéis  directions,  but  keep  the  ducklings  in  the 
incubator  from  24  to  36  hours  after  the  hatch  is  over  before  removing 
them  to  the  brooder. 

TESTING  EGGS. 

All  eggs  should  be  tested  at  least  twice  during  incubation,  prefer- 
ably  on  the  seventh  and  fourteenth  days,  and  the  infertile  eggs  and 
those  with  dead  germs  removed.  Dead  germs  in  duck  eggs  decompose 
very  rapidly  and  are  often  detected  by  their  odor  and  removed  from 
the  incubator.  Duck  eggs  having  puré  white  shells  are  often  tested 
as  early  as  the  fourth  or  fifth  day  and  the  infertile  eggs  sold  to 
bakers.  Infertile  eggs  make  good  feed  for  ducklings,  and  are  often 
used  for  culinary  purposes.  The  eggs  are  tested  with  the  large  end 
up,  so  that  the  size  of  the  air  cell  may  be  seen,  as  well  as  the  condition 
of  the  embryo.  Testing  should  be  done  in  a  dark  room.  The  infertile 
egg  when  held  before  the  tester  will  look  perfectly  clear,  much  the 
same  as  a  fresh  egg,  while  a  fertile  egg  will  show  a  small  dark  spot 
known  as  the  embryo,  with  a  mass  of  little  blood  veins  extending  in 
all  directions,  if  the  embryo  is  living,  but  if  dead,  the  blood  settles 
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away  from  the  embryo  toward  the  edge  of  the  yolk,  forming  in  most 
cases  an  irregular  circle  of  blood  known  as  a  blood  ring.  The  eggs 
containing  strong,  living  embryos  are  dark  and  partly  filled  up  after 
the  fourteenth  day,  and  show  a  clear,  distinct  line  of  demarcation  be- 
tween  the  a  ir  eell  and  the  growing  embryo,  while  dead  germs  show 
only  partial  development  and  lack  this  clear,  distinct  outline. 

BROODING. 

Ducks  are  mnch  easier  to  brood  artificially  than  chickens,  but  they 
may  also  be  raised  under  hens  successfully.  If  raised  by  the  latter 
method  it  is  advisable  to  confine  the  hens  and  allow  the  ducklings  free 
range,  as  the  hens  are  apt  to  wander  too  far  away  with  their  broods. 
Ducklings  which  are  to  be  sold  as  green  ducks  are  not  usually  allowed 
much  range,  but  are  fed  heavily  and  forced  for  rapid  growth.  The 
ducklings  which  are  to  be  kept  for  breeding  should  have  the  web  of 
their  feet  punched,  using  a  different  number  of  punch  marks  for  each 
year  so  that  their  age  can  be  readily  determined. 

After  the  ducklings  have  been  confined  to  the  incubator  for  24  to  36 
hours  after  hatching,  remove  them  to  the  brooder  and  give  them  their 
first  feed.  The  brooder  should  be  operated  at  a  temperature  of  about 
95°  F.  at  first  and  gradually  reduced  to  80°  or  85°  within  a  week  or  10 
days.  The  temperature  may  be  reduced  quite  rapidly,  depending  on 
the  season  of  the  year.  Aim  to  keep  the  ducklings  comfortable. 
When  uncomfortable  they  will  crowd  together  and  try  to  get  nearer 
the  heat,  but  if  comfortable  they  will  spread  out  under  the  hover. 
The  ducks  should  be  confined  around  the  hover  at  first  until  thev  have 
learned  to  return  to  the  source  of  the  heat.  In  the  winter,  green 
ducks  usually  requirc  heat  until  they  are  marketed,  but  later  in  the 
season  artificial  heat  may  be  removed  after  two  to  four  weeks.  Cool 
brooder  houses  without  any  heat  or  with  only  a  few  hot- water  pipes  on 
the  rear  walls  of  the  building  are  used  early  in  the  spring  for  the 
ducklings  after  they  are  4  to  6  weeks  oíd. 

The  brooders  and  brooding  systems  used  for  chickens  give  good 
results  in  rea  ring  ducklings.  Hot-water-pipe  systems  have  probably 
been  used  more  successfully  for  brooding  ducks  than  for  chickens 
and  are  used  extensively  by  commercial  duck  growers.  Ducklings  do 
not  require  as  high  temperatures  as  chickens  and  very  loóse  hovers 
are  generally  used  over  the  hot- water  pipes. 

Individual  brooders  or  hovers  holding  from  25  to  100  ducklings, 
and  coal,  gasoline,  engine,  or  distillate  oil  stove  brooders  with  a 
capacity  varying  from  200  to  1.200  may  also  be  used  successfully  in 
brooding  ducks.  Both  single  and  double  brooder  houses  are  used 
extensively  on  duck  farms.   In  single  brooder  houses  15  to  16  feet 
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widc  the  aisle  is  usually  in  the  rear  of  the  house,  with  hovers  arranged 
next  to  the  aisle.  Double  brooder  houses  are  general  ly  *2.r>  to  30  feet 
wide  and  ha  ve  a  center  aisle,  with  hovers  either  under  or  on  both  sides 
of  the  aisles.  The  aisles  are  usually  8  feet  wide  and  the  brooder  pens 
8  to  8  feet  in  width.  From  75  to  100  ducklings  are  kept  in  eacli  pen  in 
the  brooder  house.  The  style  and  construction  of  the  brooder  house 
depends  on  the  brooding  system  used.  If  ducks  are  raised  in  warm 
weather,  feeding  sheds,  the  sides  of  which  are  open  a  foot  or  more 
abo  ve  the  ground,  are  commonly  used.  Brooder-house  yarda  are 
from  30  to  100  feet  deep,  with  divisions  corresponding  in  width  to 
the  pens  in  the  house.    (See  figs.  9  and  10.) 


Fio.  0. — Dufk  brooili-r  housp. 


METHODS  OF  FEEDING. 


Ducks  mav  be  fed  on  ihe  rations  reeommended  for  fowls  and 
ehickens,  but  l)etter  results  are  usually  secured  by  feeding  more 
green  and  vegetable  feeds  and  a  larger  proportion  of  mash.  Eggs 
from  Pekin  ducks  are  used  largely  for  hatching.  and  the  profit  is 
secured  in  producing  green  ducklings;  therefore  these  ducks  are  fed 
a  maintenance  ration  after  they  stop  laying  in  the  summer  until  about 
December  1,  when  a  laying  ration  is  given  and  the  amount  of  mash 
increased.  Indian  Kunner  ducks  have  been  introduced  as  producers 
of  commercial  eggs,  so  they  should  be  fed  laying  rations  througbout 
the  year  if  kept  for  egg  production.  The  methods  of  feeding  breed- 
ing  and  laying  ducks.  given  later,  are  adapted  to  ducks  used  princi- 
pally  for  the  production  of  green  ducklings.  but  can  be  readily 
adapted  to  breeds  producing  market  eggs  by  feeding  the  laying 
ration  throughouí  the  year. 
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Ducklings  do  not  need  fecd  until  they  are  from  24  to  3G  hours  oíd, 
after  which  they  may  be  fed  five  times  daily  on  a  mixture  of  equal 
parts,  by  measure,  of  rolled  oats  and  bread  crumbs,  with  3  per  cent 
of  sharp  sand  mixed  in  the  feed.  About  the  third  day  this  feed  is 
changed  to  equal  parts  bread,  rolled  .oats,  bran,  and  corn  meal ;  then 
after  the  seventh  day  to  three  parts  of  bran,  one  part  each  of  low- 
grade  wheat  flour  and  of  corn  meal,  10  per  cent  of  green  feed,  and 
5  per  cent  of  beef  scrap,  with  about  3  per  cent  of  sand  or  grit  in  all 
of  the  rations. 

Feed  four  times  daily  after  the  seventh  day  until  the  ducklings  are 
2  or  3  weeks  oíd,  when  they  need  be  fed  only  three  times  daily. 
After  the  ducklings  are  a  week  oíd  the  grit  or  sand  may  be  fed  either 


Fio,  10. — Du<k  house. 


in  the  mash  or  in  a  hopper,  but  the  common  practico  is  to  feed  grit  in 
all  duck  rations.  Beef  scrap  is  not  usually  fed  until  the  ducks  are 
a  week  oíd,  when  about  5  per  cent  is  added  to  the  radon,  which 
amount  is  gradually  increased  to  15  per  cent  by  the  end  of  the  third 
week.  Gradually  increase  the  proportion  of  corn  meal  and  decrease 
the  bran  until  the  ration  becomes  the  fattening  ration  given  below 
for  those  ducklings  which  are  to  be  marketed.  Those  to  be  saved  for 
breeding  should  be  given  the  duckling  ration  with  the  increased  beef 
scrap  (15  per  cent),  but  not  fed  the  fattening  ration.  They  should 
also  be  given  a  good  range  where  grass  and  running  water  are  avail- 
able;  if  confined  to  bare  yards,  considerable  green  feed  and  vegetables 
should  be  fed. 

The  ducklings  to  be  marketed  should  be  fattened  for  two  weeks 
before  killing  on  a  ration  made  of  three  parts,  by  weight,  of  corn 
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meal,  two  parts  of  low-grade  flour  of  middlings,  one  part  of  bran, 
one-half  part  of  beef  scrap,  with  3  per  cent  grit  and  10  per  cent  green 
feed.  Feed  this  mash  three  times  daily,  or  nse  a  mash  of  three  parts 
corn  meal,  one  part  low-grade  wheat  flour,  one  part  bran,  5  per  cent 
beef  scrap,  and  3  per  cent  oyster  shell,  with  the  green  feed  and  grit 
added.  The  green  feed  is  sometimes  left  out  of  the  ration  during 
the  last  se  ven  days  of  fattening,  as  it  tends  to  color  the  meat  and 
may  produce  a  slightly  flabby  rather  than  a  firm  flesh;  however,  it 
is  easier  to  keep  the  ducklings  in  good  feeding  condition  on  a  mash 
containing  green  feed.  Boiled  fish  may  replace  the  beef  scrap,  but 
should  only  be  fed  np  to  within  2  weeks  before  they  are  killed,  as 
it  may  give  a  fishy  taste  to  their  ílesh.    A  considerable  quantity  of 


Fio.  1 1, — IVkln  du<  ks  about  7  ireekfl  »>M  In  fnth'nlng  pen. 

Ix>iled  fish  is  also  fed  in  the  mash  to  laying  ducks  in  sections  where 
the  duck  farms  border  on  the  water  and  where  fish  is  available  at  a 
very  small  cost.  This  fish  aids  materially  in  reducing  the  cost  of 
feeding. 

Oreen  ducks  are  marketed  at  from  8  to  12  weeks  of  age,  according 
to  their  condition  and  weight.  Two  or  3  per  cent  of  oyster  shell  is 
recommended  in  most  fattening  rations,  but  bone  ash,  ground  or 
cracked  bone,  or  bone  meal  would  appear  to  be  better  mineral  feeds 
to  add  to  these  mixtures.  If  milk  is  available  at  profitable  feeding 
príces,  the  rations  recommended  for  crate-fattened  chickens  would 
give  good  results  in  fattening  ducklings.  producing  a  well-bleacheil. 
milk-fed  green  duck.  Celery  seed  is  also  used  in  fattening  ducklings, 
as  it  is  said  to  ílavor  the  ílesh. 


Digitízed  by  Google 


DVCK  BAISING. 


19 


FEEDING  BREEDING  AND  LAYING  DUCKS. 

Breeding  ducks,  if  not  kept  for  the  producción  of  market  eggs. 
should  have  a  grass  range  if  possible  after  the  hatching  season  is 
over  and  be  fed  sparingly  on  a  mash  of  one  part,  by  weight,  corn 
meal,  two  parts  bran,  one  part  low-grade  wheat  flour,  one  part  green 
feed,  8  per  cent  beef  scrap,  and  3  per  cent  grit,  given  once  or  twice 
daily,  with  one  feed  of  mixed  grains;  or  the  mash  may  be  made  of 
three  parts.  by  measure,  corn  meal,  four  parts  bran,  two  parts  low- 
grade  wheat  flour,  three-fourths  of  a  part  beef  scrap,  and  two  parts 
of  green  feed,  with  small  amount  of  grit  and  shell  or  mineral  matter. 
Feed  Pekin  ducks  for  eggs  beginning  about  Decemher  1  on  1  pound 
of  corn  meal,  1  pound  of  low-grade  flour  or  middlings,  1  pound  of 


Fio.  12.— Pekín  ducka,  10  weoks  oíd.  rendy  to  klll. 


bran,  15  per  cent  of  beef  scrap,  15  per  cent  of  vegetables  or  green 
feed,  and  some  grit,  feeding  this  mash  twice  daily,  in  the  morning 
and  at  night,  and  also  giving  1  quart  of  mixed  corn  and  wheat  to 
every  30  ducks  at  noon  when  they  are  laying  heavily.  These  laying 
rations  should  be  fed  throughout  the  year  to  Indian  Runners  or  to 
any  breed  of  ducks  kept  principally  for  the  production  of  market 
fggs.  If  the  Indian  Runner  ducks  are  not  laying  they  should  be 
fed  sparingly.  All  rations  are  by  weight  unless  otherwise  stated. 
Thirty  laying  ducks  (Pekins)  wiil  eat  about  10  quarts  of  moist  mash 
at  each  meal. 

Cut  alfalfa,  clover,  rye.  oats.  and  corn  are  used  as  soiling  crops  or 
green  feed  for  ducks  and  ducklings,  and  are  mixed  in  the  mash. 
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Ducklings  and  ducks  are  usually  fed  mash  on  flat  feed  boards  rather 
than  in  troughs.  The  drinking  water  should  be  near  the  feed.  so 
that  the  ducks  can  eat  and  drink  at  about  the  same  time.  Water 
fountains  for  ducks  should  be  deep  enough  to  allow  the  latter  to  get 
their  bilis  into  the  water  to  wash  sand  or  grit  out  of  their  nostrils. 

The  cost  of  feeding  breeding  Pekin  ducks  in  1911,  according  to 
reports  from  several  growers,  varied  from  $1.75  to  $2.25  per  duck, 
averaging  about  $2.  Wet  or  moist  mashes  are  used  almost  exclu- 
sively,  but  as  the}r  are  more  forcing  than  whole  grains  it  might  be 
advisable,  in  case  many  of  the  eggs  are  infertile,  to  feed  more  whole 
or  cracked  grains  nnd  less  mash  to  ducks  during  the  breeding  season. 

PREPARING  DUCKS  FOR  MARKET. 

Ducks  may  be  dressed  by  dry  picking,  by  scalding,  or  by  steaming. 
Their  condition  is  best  judged  by  the  amount  of  flesh  on  their  backs. 
The  methods  uscd  in  dry  picking  poultry  are  also  used  with  ducks, 
although  the  latter  are  harder  to  pick.  The  ducks  are  generally 
killcd  by  sticking  in  the  mouth  or  through  the  throat  with  a  knife 
which  has  aíiarrow  blade  about  4  inches  long,  and  then  stunned  by 
a  blow  on  the  back  of  the  head  with  a  short  club;  or  the  knife  may 
be  inserted  just  back  of  the  eye.  To  facilitate  handling  in  scalding 
and  picking,  a  hook  is  run  into  the  duck's  mouth,  coming  out 
through  the  nostril.  The  long  tail  feathers  are  left  on  the  ducks,  the 
wings  are  picked  to  the  first  joint,  and  the  neck  halfway  to  the  head. 
Long  pinfeathers  usually  are  removed  with  a  dull  knife,  and  the 
down  sometimos  is  rubbed  oíf  with  the  moistened  hand,  bumed  with 
alcohol,  or  shaved  with  a  very  sharp  knife.  Large  duck  farms 
usually  have  pickers  who  devote  their  time  entirely  to  the  dressing 
of  ducks  during  the  killing  season  and  are  very  proficient  in  this 
work. 

Ducks  may  be  steamed  and  picked,  thus  saving  the  feathers  without 
artificial  drying;  and  as  duck  feathers  are  of  considerable  valué,  their 
sale  is  quite  un  important  ítem.  The  wing  and  tail  feathers  are 
pulled  and  thrown  to  one  side  before  steaming  the  ducks.  Six  or 
eight  ducks,  which  have  been  stuck  and  hung  up  to  bleed,  are  placed 
on  hooks  in  the  top  of  a  steam  box  or  barrel  which  can  be  made  air- 
tight  and  steamed  until  the  soft  feathers  on  the  breast  come  oíf 
easily.  The  lcngth  of  time  to  leave  them  in  the  box  depends  on  the 
temperature  of  the  steam,  varying  from  one-half  to  two  minutes. 
Two  sets  of  pickers  usually  pluck  the  ducks;  one  set,  called  the  rough- 
ers,  removing  the  bulk  of  the  feathers,  while  the  other  set  of  pickers, 
called  the  pinners,  removes  the  down  and  some  of  the  smaller 
feathers.  A  good  method  for  removing  the  down  is  to  sprinkle 
powdered  rosin  over  the  duck's  body  and  dip  the  bird  into  hot 
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water,  which  melts  the  rosin  so  that  the  down  and  rosin  can  be  rubbed 
off  easily  with  the  hand,  leaving  the  body  clean.  When  carefully 
steamed  the  birds  rarely  show  any  signs  of  scalded  flesh.  In  some 
cases  the  ducks  are  hung  in  the  steam  box  with  the  heads  outside, 
thus  preventing  the  head  f  rom  being  steamed ;  but  when  the  birds  are 
steamed  as  described  al>ove  the  heads  are  not  discolored. 

After  the  ducks  are  picked  they  are  usually  washed  and  put  in  ice 
water  for  an  hour  or  two  to  cool  and  plump.  Each  layer  of  ducks 
is  packed  flat  in  ice, 
usually  with  the  keels  or 
breasts  down,  in  barréis, 
or  in  boxes  holding  one 
dozen  each.  It  costs 
from  5  to  6  cents  apiece 
to  pick  ducks,  but  the 
bodv  feathers  and  down 
usuallv  are  saved,  as 
white  feathers  bring 
from  40  to  50  cents  a 
p  o  u  n  d  when  cured. 
Each  duck  yields  about 
2  ounces  of  marketable 
feathers.  Scalded  feath- 
ers may  also  be  dried 
and  sold.  The  feedcost 
of  growing  Pekin  ducks 
to  10  weeks  of  age,  when 
they  weigh  from  5  to  6 
pounds,  is  estimated  at 
from  5  to  6  cents  a 
pound.  Green  ducks  are 
marketed  from  April  to 
November,  and  bring 
from  12  to  30  cents  a 
pound  when  sold  to  com- 
mission  men  at  wholc- 
sale.  The  highest  prices 
are  paid  for  the  ducks  marketed  early  in  the  spring  and  they  decrease 
as  the  season  advances  and  the  supply  becomes  more  abundant.  The 
demand  for  green  ducks  has  been  built  up  in  large  cities  in  the  East 
and  on  the  Pacific  coast.  and  there  is  very  lit tic  demand  for  such 
ducks  in  small  cities  and  towns.  Many  farmers  market  their  ducks 
in  the  fall  as  spring  ducks  at  a  lower  price  per  bird  than  is  received 
for  green  ducks  in  the  spring. 
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MARKETING  DUCKS'  EGGS. 

The  demand  for  ducks'  eggs  at  a  good  price  is  limited  and  not 
nearly  as  general  as  the  demand  for  hens*  eggs.  The  quality  of  ducks' 
eggs  on  the  average  market  was  poor  nntil  people  began  to  keep 
Iridian  Runner  dncks  and  to  build  up  a  trade  in  first-class  eggs.  A 
good  demand  for  ducks'  eggs  exists  about  Easter  time  at  prices 
usually  severarcents  a  dozen  higher  than  for  hens'  eggs,  but  dnring 
the  balance  of  the  year  the  average  price  for  ducks'  eggs  has  been 
about  the  same  as  for  hens'  eggs.  Most  buyers  make  no  quotations 
for  ducks'  eggs  except  early  in  the  spring.  Since  three  ducks*  eggs 
weigh  about  the  same  as  four  hens'  eggs,  ducks  do  not  appear  to  l>e 
as  profitable  for  the  production  of  market  eggs  as  fowls.  A  trade  is 
gradually  being  established  in  some  markets  for  fancy  near-by  ducks' 
eggs  which  bring  higher  prices  than  hens'  eggs,  and  the  demand 
seems  to  be  increasing.  Puré  white  eggs  are  preferred  and  usually 
bring  the  highest  price.  These  eggs  should  be  marketed  freíiuently, 
as  they  depreciate  in  quality  more  rapidly  than  hens'  eggs,  especially 
during  hot  weather.  The  market  for  eggs  should  be  carefully  investi- 
gated  by  those  who  intend  to  raise  breeds  of  the  egg-laying  type  of 
ducks,  such  as  the  Indian  Runner. 
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PUBLICATIONS  OF  U.  S.  DEPARTMENT  OF  AGRICULTURE 

RELATING  TO  POULTRY. 

AVAILABLE  FOR  FREE  DISTRIBUTION. 

Standard  Varieties  of  Cldckens.    (Farmers'  Bulletin  51.) 
Ducks  and  Geese.    (Farmers'  Bulletin  G4.) 
Turkeys.    ( Farmers'  Bulletln  200.) 

Guinea  Fowl  and  Its  Use  as  Food.    (Farmers'  Bulletln  234.) 

Poultry  Management.    (Farmers'  Bulletln  287.) 

Pheasant  Kalslng.    (Farmers'  Bulletin  390.) 

Capons  and  Caponlzlng.    (Farmers'  Bulletln  452.) 

Hints  to  Poultry  Ralsers.    (Farmers'  Bulletln  528.) 

Important  Poultry  Diseases.    (Farmers'  Bulletln  530.) 

Organization  of  Boys'  and  Glrls'  Poultry  Clubs.    (Farmers'  Bulletin  562.) 

Poultry-House  Construetlon.    (Farmers'  Bulletln  574.) 

FOR  SALE  BY  THE  8UPERINTENDENT  OF  DOCUMENTS. 

Metho<Is  of  Poultry  Management  at  the  Malne  Kx|>eriment  Stntluti.  (Fannérs* 

Bulletln  357.)    Prlee,  5  cents. 
Comraereial  Fattening  of  Poultry.    (I^epartment  Bulletln  21.)    Prlee.  10  <-ents. 
Digestión  Kxperiments  witli  Poultry.    (Bureau  of  Animal  Industry  Bulletin 

56.)    Priee,  20  cents. 
Improvement  of  the  Farm  Kgg.    (Bureau  of  Animal  Industry  Bulletln  141.) 

Price,  10  cents. 

System  of  Poultry  Account  Ing.    (Bureau  of  Animal  Industry  Circular  17G.) 
Prb-e.  5  cents. 

Organization  of  Glrls'  Poultry  Clubs.    (Bureau  of  Plant  Industry  Circular  208.) 
Prlce,  5  cents. 
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UCK  RAISING  is  conducted  successfullv  both  as 


U  a  side  issue  on  general  farms  and  as  a  special 
business  on  a  large  scale.  The  Pekin  is  the  best 
breed  for  duck  farming.  Many  breeds  are  very 
ornamental  as  well  as  useful,  making  the  breeding 
of  real  interest  wherever  there  are  natural  íacilides 
for  keeping  waterfowl. 

The  rearing  of  ducks  for  market  on  a  large  scale 
requires  extensive  capital  and  experiencc.  Young 
ducks  forced  for  rapid  growth  and  marketed  at  from 
8  to  12  weeks  of  age  are  called  "green"  ducks.  They 
weigh  from  4y2  to  6  pounds  each  and  are  the  princi- 
pal source  of  income  on  commercial  duck  farms. 

A  location  on  a  stream  of  running  water  is  essen- 
tial  for  the  best  results  in  duck  farming. 

The  market  for  ducks  is  usually  limited  to  the 
larger  cities,  and  the  demand  is  not  nearly  so  general 
as  the  demand  for  chickens,  while  the  market  for 
ducks*  eggs  is  even  more  limited. 
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NUMBERS  OF  DUCKS  IN  THE  UNITED  STATES 

ACCORDING  to  the  Federal  censúa  of  1020  there  were  2.817,0>24 
ducks  in  the  United  States  on  Januarv  1  of  that  year,  valued  at 
$3.373.9GG.  No  statistics  on  ducks  were  taken  in  the  1025  census. 
The  1920  census  shows  a  slight  decrease  in  numbers  from  the  pre- 
ceding  census  of  1010,  indicating  that  the  production  of  ducks  in  the 
country  as  a  whole  is  not  quite  holding  its  own.  The  decrease  oc- 
curred*  in  the  Southern  States,  but  several  of  the  States  in  which 
ducks  are  raised  on  special  duck  farms  showed  an  increase  in  the 
number  kept.  California,  Massachusetts,  and  Colorado  showed  an 
increase  of  4,  7,  and  12  per  cent,  respectivelv.  New  York,  which 
contains  by  far  the  greatest  number  of  commercial  duck  farms, 
showed  no  change  in  the  number  of  ducks,  but  as  the  number  raised 
on  commercial  farms  undoubtedlv  increased  materially  during  that 
period  a  decrease  in  the  number  oh  general  farms  must'have  oceurred 
to  offset  this  increase  on  duck  farms. 

Ducks  are  most  numerous  in  the  following  States,  arranged  accord- 
ing  to  their  production:  Iowa,  Illinois,  Pennsylvania,  New  York, 
Missouri,  Minnesota,  Tennessee,  Ohio,  South  Dakota,  Indiana,  and 
Nebraska,  the  number  ranging  from  about  235,000  head  in  Iowa  to 
100,000  in  Nebraska.  There  are  about  the  same  number  of  ducks  as 
of  geese  in  this  country,  and  only  about  three-fourths  as  many  ducks 
as  turkeys.  The  number  of  ducks  kept  in  proportion  to  the  total 
population  is  much  lower  in  the  United  States  than  in  most  other 
eountries.  The  Telative  number  in  Great  Britain,  Ireland,  and  New 
Zealand  is  several  times  larger  than  in  this  country.  The  duck  prod- 
ucís in  this  country  are  consumed  largely  by  the  foreign-born 
population. 

BREEDS  OF  DUCKS 

There  are  11  standard  breeds  of  ducks  which  have  been  ad- 
mitted  to  the  American  Standard  of  Perfeotion.  These  breeds 
may  be  divided  into  three  classes:  (1)  The  meat  class,  including  the 
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Pekín,  Aylesbury,  Muscovy,  Rouen,  Cayuga,  Buff,  and  Swedish; 
(2)  the  egg  class,  represented  by  the  Runner;  and  (3)  the  orna- 
mental class,  composed  of  the  Cali,  the  Crcsted  White,  and  the  Black 
East  India.  Many  farms  in  the  South  and  the  Middle  West  keep 
dueks  of  mixed  breeding,  which  are  generally  small-sized,  poor 
layers,  and  undesi rabie  types  of  niarket  duck.  Except  the  Muscovy, 
all  our  economic  breeds  of  ducks  are  said  to  have  originated  from 
the  wild  Mallard. 


Fui.   1. — lVkin  <lr:ikt- 


THE  MEAT  CLASS 

THE  PEKIN 

The  Pekin  is  almost  the  only  breed  kept  bv  American  commercial 
duck  f armera  who  make  a  specialty  of  proaucing  "green"  ducks; 
it  is  also  the  most  popular  breed  on  general  farms.  Green  ducks  are 
ducklings  which  are  grown  rapidly  and  marketed  at  from  8  to  1*2 
weeka  of  age,  when  they  weigh  about  4^2  to  6  pounds  apiece.  If 
not  sold  at  that  time  the  market  quality  of  their  flesh  depreciates, 
Iheir  weight  decreases,  and  it  takes  several  weeks  to  get  them  back 
into  good  market  condition. 

The  Pekin  duck  (tíg.  1)  originated  in  China  and  about  1873  was 
introduced  into  this  country,  where  it  soon  beca  me  the  most  popular 
breed  on  commercial  duck  farms.  With  verv  ícav  exceptions  all  the 
Pekins  in  this  country  are  descended  from  about  20  ducks.    The  in- 
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troduction  of  the  Pekin,  which  was  soon  followed  by  the  use  of 
artificial  incubation,  practically  marks  the  beginning  of  intensiva 
commercial  duck  farming  in  the  United  States.  A  duck  of  this 
breed  has  a  creamy-white  plunmge,  a  long,  broad,  and  deep  body, 
with  a  full  breast  and  deep  keel  (the  part  extending  backward  from 
the  breast).  The  color  of  the  skin  is  yellow,  the  shanks  and  toes 
should  be  reddish  orange,  and  the  bilí  orange  yellow,  f ree  from  black. 
Standard  weights  of  the  adult  drake  and  duck  are  9  and  8  pounds, 
respectively.  The  Pekin  combines  utility  and  beanty  to  a  high  de- 
gree,  and  the  ducks  kept  on  the  commercial  farms  are  very  uniform. 
JThey  are  hardy,  are  fair  layers,  practically  nonsitters,  and  are  espe- 
cia lly  adapted  for  the  product  ion  of  flesh.    They  are  timid  nnd 


Fio.  2. — Aylcsbury  drukc 

ea»sily  frightened,  very  docile,  easily  confined  by  low  fences,  and 
weil  adapted  for  either  commercial  duck  farming  or  as  a  side  issue 
on  general  farms. 

THE  AYL£8BURY 

The  Aylesbury  duck  (fig.  2)  is  a  native  of  England,  in  which 
country  ít  is  much  more  popular  than  the  Pekin.  It  is  a  large, 
white  duck  having  the  same  standard  weights  and  general  type  as  the 
Pekin,  but  its  body  carriage  is  nearly  horizontal.  This  breed  re- 
sembles  the  Pekin  in  many  ways,  but  has  never  become  popular  in 
this  country,  although  it  was  used  before  the  introducción  of  the 
Pekin.  The  Aylesbury  ducks  kept  in  this  country  seem  to  be  less 
hardy  and  vigorous  than  the  Pekins,  but  are  adapted  for  use  on 
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either  commercial  duck  farms  or  general  farms.  The  breed  has  puré 
white  plumage,  whereas  in  tlie  Pekín  it  is  creaniy  white. 

TIIB  MUSCO VY 

There  are  two  standard  varieties  of  Muscovy  ducks,  the  white  and 
the  dark.  This  breed  originated  in  South  America  and  is  thought  to 
be  a  different  species  from  the  other  ducks  in  the  United  States, 
although  it  may  be  crossed  with  domestic  varieties  of  ducks,  pro- 
dueiliff  hybrids  which  are  sometimes  fertile.  The  head  and  face  of 
the  Muscovy  (fig.  3)  are  partly  bare,  with  red,  rough,  carunculated 
skin.  It  has  a  long,  broad  body,  with  greater  breadth  but  less  depth 
and  less  keel  dcvelopment  than  the  Pekin.  The  drake  should  be  at 
least  one-third  larger  than  the  duck,  as  the  standard  weight  of  the 


Fio.  :í. —  White  Muscovy  drake 


adult  drake  is  10  pounds  and  that  of  the  duck  7  pounds.  The  white 
variety  has  puré  white  plumage,  palé  orange  or  yellow  legs,  and  a 
pinkish,  flesh-colored  beak.  The  breast,  body,  ana  back  of  the  dark 
Muscovy  are  a  lustrous  blue  black,  broken  with  some  white.  The 
wing  coverts  are  also  a  lustrous  blue  black  with  splashes  of  white, 
and  the  tail  is  black.  The  bilí  is  pink,  shaded  with  hora,  and  the 
legs  may  be  vellow  or  a  dark,  leaden  color. 

Muscovy  ducks  are  not  well  adapted  for  commercial  duck  farming, 
as  they  are  onlv  fair  layers,  and  they  are  not  well  suited  for  market- 
ing because  or  the  diíference  in  size  of  the  duck  and  the  drake. 
Moreover,  they  are  good  fliers  and  can  readily  fly  over  ordinary 
poultry  fences.  However,  the  breed  is  a  wide  forager,  requires  very 
little  care,  is  not  so  noisy  as  the  Pekin,  and  can  be  kept  with  fair 
success  on  general  farms. 
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THE  ROUKX 

The  Rouon  duck  (fig.  4)  derivos  its  ñame  from  the  eitv  of  Rouen, 
in  northern  France,  and  was  proba bly  derived  from  a  similar  type  of 
common  or  native  duck  bv  selection.  In  shape  and  type  this  breed 
is  similar  to  the  Pekin,  and  it  has  the  same  size  and  standard  weights. 
The  eyes  are  dark  brown,  and  the  head  and  upper  part  of  the  neck 
of  the  male  are  green,  \vith  a  whitc  ring  around  the  neck,  while  the 
back  is  gray  mixed  Wlth  green  near  the  neck,  shading  into  a  lustrous 
green  near  the  tail.  The  lower  part  of  the  body  is  gray,  and  the 
breast  is  claret  colored.    The  tail  and  wings  are  gray  and  brown, 


fim'ke  4  —  Rouen  «luek. 


mixed  with  some  green,  while  the  wings  have  a  wide,  purple  bar 
witb  narrow,  white  bars  on  each  side  of  tlie  purple,  which  are  ox- 
posed  when  the  wing  is  folded.  The  shanks  and  toes  are  an  orange 
or  orange-brown  color.  The  duck  is  barred  on  the  wings  similarly 
to  the  drake,  but  the  color  of  the  plumage  of  her  body  is  brown, 
with  penciling  in  all  sections.  This  breed  has  very  handsome  mark- 
ings  but  does  not  make  so  desirable  a  market  duck  as  the  Pekin  or 
Aylesbury,  as  it  does  not  mature  so  quickly,  and  besides  has  dark- 
colored  pinfeathers.  It  is  not  adapted  to  conditions  of  commercial 
duck  farming,  but  is  suitable  for  use  by  the  fancier  or  by  the  general 
farmer. 
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THE   C A YUGA 

The  Cayuca  duck  derives  its  ñame  from  Cayuga  County.  X.  Y., 
where  it  probably  was  developed  about  18^0.  It  resembles  the  Pekin 
in  shape,  but  t he  .standard  weight  is  1  pound  lighter.  The  Cayuca 
is  a  good  market  duck,  but  it  is  not  widely  distributed,  and,  beeause 
of  its  dark  plumaje,  it  is  not  so  good  a  market  duck  as  the  Pekin. 
The  Cayuga  duck  is  a  fair  layer  and  mav  be  raised  with  success  on 
general  farms.  The  plumaje  is  a  greenísh  blaek  in  all  sections  of 
the  body,  exeept  that  the  drake  may  have  brown  flight  feathers:  the 
eyes  are  dark  brown:  and  the  shanks  and  toes  are  blaek  or  dark 
slate  color. 

THF  H1TF 


The  BulT  duck,  more  commonly  called  the  Buff  Orpington,  origi- 
nated  in  England  and  was  not  admitted  to  the  American  Standard 
of  Perfcction  until  1915.  It  is  said  to  have  been  produced  by  cross- 
ing  the  Runner,  Aylesbury,  Rouen,  and  Cayuca.  Standard  weight  s 
are  1  pound  li*rhtor  in  each  class  than  the  Pekin.  It  has  been  de- 
veloped  in  England  for  the  product  ion  of  eggs  and  is  a  good  pro- 
ducer,  and  also  makes  a  fair  market  or  rabie  duck.  The  breetl  has 
not  been  bred  much  in  this  country  but  has  qualities  which  would 
makc  it  a  good  duck  to  keep  on  general  farms  for  both  eggs  and  nieat 
production  if  it  were  improved.  The  Buff  has  good  length  of  body, 
which  is  broad,  deep,  and  well  rounded.  The  plumage  is  an  even 
diade  of  rich,  fawn  buff,  exeept  the  head  and  the  upper  ¡)ortion  of  the 
neck  in  the  drake,  which  should  be  seal  brown. 

! 

THE  «LUE  SWED18H 

I 

The  Blue  Swedish  duck  probably  originated  in  Germany,  although 
blue  ducks  are  found  in  several  other  European  countries.  The 
breed  resembles  the  Pekin  in  type,  but  is  smaller,  with  the  same 
standard  weights  as  the  Cayuga,  exeept  that  both  the  young  drake 
and  the  young  duck  are  one-half  pound  lighter  than  in  that  breed. 
The  plumaje  of  the  Blue  Swedish  is  blue  in  all  sections,  exeept  that 
it  has  a  white  bib  on  the  neck  and  the  two  main  fli*rht  feathers  are 
puré  white.  This  breed  is  not  widely  distributed  in  this  country 
and  is  not  so  well  adapted  for  eommercial  purposes  as  a  white  duck; 
however,  it  is  a  fair  variety  for  use  on  general  farms. 

THE  EGG-LAYING  CLASS 


THE  KINNKK 


The  Runner,  commonlv  called  the  Lidian  Runner.  received  its 
ñame  from  its  stipposed  introduction  from  East  India,  but  the  evi- 
dence  appears  to  show  that  it  is  a  selected  type  of  a  duck  which 
was  common  in  Belgium  and  Ilolland.  There  are  three  standard 
varieties  of  Runner  ducks — the  Fawn  and  White,  the  White,  and 
the  Penciled.  The  Fawn  and  White  is  fawn  or  gray  and  white, 
with  a  white  neck  and  a  line  of  white  running  up  to  the  eyes  and 
extending  a  round  the  bilí.   The  back  and  shoulders  are  fawn,  and  the 
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upper  part  of  thc  brcast  ancl  wings  are  fawn,  but  the  lowor  part  is 
wnite.  The  breast  is  full;  the  body  is  long  and  narrow,  sloping 
gradually  into  the  neck,  and  is  carried  erect,  with  no  indica tion  of 
a  keel,  the  body  resembling  somewhat  that  of  a  penguin  in  shape. 
The  shanks  and  toes  are  orange-rcd,  and  the  bilí  oí  the  young  drake 
is  y  ellow,  later  becoming  greenish-y  ellow,  while  a  young  duck  has 
a  yellow  bilí  spotted  with  green,  which  later  becomes  a  dull  green. 

The  plumage  of  the  White  variety  (íig.  5)  is  puré  white  in  all  sec- 
tions.  The  bilí  is  yellow  and  thc  shanks  and  toes  are  orange.  The 
color  of  the  Penciled  variety  (íig.  6)  resembles  that  of  the  Fawn 
and  White  except  that  the  head  of  the  male  is  a  dull,  bronze-green 


Figure  5.— WLite  Kunner  drake. 


and  white  and  the  back  has  a  soft,  fawn  ground,  linely  stippled  with 
a  slightly  darker  shade  of  fawn.  The  body  and  the  upper  section  of 
the  breast  are  médium  fawn  and  thc  tad  is  a  dull,  bronze-green. 
The  head  of  the  female  is  a  médium  fawn  and  white,  while  the 
white  markings  in  the  plumage  rescmble  those  of  the  male.  The 
colored  markings  are  a  médium  fawn  throughout,  with  a  light  line 
of  fawn  color  running  around  the  edge  of  each  feather,  the  bordcr 
being  a  darker  shade. 

The  Runner  duck  is  much  smallcr  than  breeds  of  thc  meat  typc, 
the  adult  drake  having  a  standard  weight  of  4%  pounds  and  the  duck 
4  pounds.   A  few  years  ago  thc  mente  of  this  brecd  were  advertiscd 
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extensively,  and  the  number  of  Indian  Runner  ducks  increased 
rapidly  for  a  few  years,  but  this  greater  rate  of  increase  did  not 
last.  They  are  among  the  best  layers  of  all  the  American  standard 
breeds  of  ducks  and  hold  the  same  relative  position  in  the  duck  family 
that  the  Leghorn  does  among  the  breeds  of  chickens.  This  breed 
lays  a  good-sized  white  egg  considerably  larger  than  a  chicken  egg. 
Runner  ducks  are  active,  are  good  foragers,  nonsitters,  and  hardy. 
Their  skin  is  yellow,  and  they  make  fair  broilers,  weighing  froni  2XZ 
to  3  pounds  each  at  about  6  weeks  of  age.  They  are  not  adapted  for 
the  production  of  large  green  ducks,  but  may  be  kept  to  produce 
dttCKlingB  of  broiler  size.  The  Runner  ducks  ha  ve  made  exeellent 
records  in  the  egg-laying  contests  both  in  this  eountry  and  abrond. 


Fiuure  0  — Penciled  Kunner  drake. 


The  Runner  is  a  good  breed  for  the  general  fanner  and  is  one  of 
the  best  for  the  production  of  markct  eggs.  Opportunities  to  keep 
ducks  for  the  production  of  eggs  for  market  appear  to  be  rather 
limited  in  this  eountry. 

Runner,  Buff,  and  Khaki-Campbcll  ducks  have  proved  to  be 
good  egg  producers.  The  Khaki-Campbdl  is  not  included  in  the 
American  Standard  of  Perfcction.  These  ducks  will  produce  well 
for  three  or  four  years,  and  the  record  the  second  year  is  often  as 
high  as  the  first  year.  If  the  production  of  duck  eggs  for  market  is 
considered,  special  attention  should  be  given  to  procuring  ducks 
which  have  l>een  bred  for  egg  production.  The  business  of  the  pro- 
duction of  duck  eggs  for  market  is  discussed  in  the  latter  part  of  this 
bulle tin,  under  "Marketing  duck  eggs." 
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THE  ORNAMENTAL.  CLASS 

THE  CALL 

There  are  two  varictics  oí  Cali  ducks,  the  Gray  and  the  White. 
They  are  the  bantanis  of  the  duck  family,  are  kept  for  exhibí tion 
or  for  fancy  purposes  and  are  used  as  decoys  in  wild-duck  shooting. 
This  breed  is  said  to  be  cspecially  good  for  decoys  when  crossed 
with  the  wild  Mallard  or  with  the  common  duck.  The  Gray  Cali 
has  the  color  markings  of  the  Rollen  and  closely  resembles  the  wild 
Mallard.  The  plumage  of  the  White  Cali  is  puré  white.  Ducks  of 
this  breed  ha  ve  no  standard  weights,  but  are  bred  and  selccted  for 
small  size. 


Fiui;ke  7.-('resled  White  druke. 


THE   CKESTED  WHITE 

The  Crested  White  is  a  white  ornamental  duck  of  médium  sizc 
and  has  a  crest  (fig.  7).  The  standard  weights  are  a  pound  less 
than  those  of  the  Cay  upa  duck. 

THE   BLACK   EA8T  INDIA 

The  Black  East  India  duck  is  of  nraetieally  the  same  size  and  type 
as  the  Cali  duck  and  is  kept  entirely  for  ornamental  purposes.  Thv 
plumage  is  a  deep  black,  with  a  brilliant,  grecnish  tint.  This  duck 
ía  very  shy  and  does  not  breed  well  in  confmeinent.  Crested  White 
and  the  Black  East  India  ducks  are  somewhat  rure  in  this  countrv. 

THE    MANDARIN    AND   THE  WDOD 

The  Mandarín  and  the  Wood,  or  Carolina  ducks,  which  are  the 
most  ornamental  of  the  small  breeds  of  wuterfowl,  are  not  included 
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in  the  American  Standard  of  Porfcction.  The  plumaje  of  these 
breeds  is  handsomely  marked  and  contains  several  brillan t  color*. 
Both  varieties  are  commonly  kept  in  parks  and  zoological  gardens 
with  other  ornamental  waterfowl. 

DUCK  FARMING 

Duck  raising  on  a  large  scale  has  been  developed  as  a  special  busi- 
ness to  a  considerable  ex ten t  on  Long  Island  (fig.  8)  and  in  sections 
within  easy  shipping  distance  of  New  York  City,  Boston,  and  Phila- 
delphia.  A  location  with  either  good  railroad  or  good  truck  shipping 
faeilities  to  a  nearby  large  city  where  ducks  are  in  demand  is  essen- 
tial  for  a  large  duck  farm.  Large  ílocks  of  ducks  are  very  noisy, 
and  require  a  somewhat  isolated  location.  Intensive  duck  farming 
on  a  large  scale  has  been  more  successful  than  intensive  chicken 
raising,  as  Pekin  ducks,  especially,  stand  confinement  well,  are  more 


Figl'KK  8.—  Large  duck  íarm  on  Lodr  Island. 


easily  brooded,  and  are  less  subject  to  disease  than  chickens.  Arti- 
ficial methods  of  hatching  and  rearing  and  labor-saving  machinen* 
have  been  used  very  successfully  on  duck  farms. 

The  demand  for  table  ducks  at  good  prices  is  mostly  limited  to  a 
few  large  cities  and  is  not  nearly  so  general  as  the  demand  for 
chickens  or  fowls.  The  demand,  however,  appears  to  be  gradually 
increasing,  but  the  lack  of  a  wide  market  materiallv  influences  the 
establishmcnt  and  growth  of  duck  farms.  It  woulá  be  possible  to 
build  up  sufficient  trade  in  most  of  the  larger  cities,  especially  in 
those  containing  a  considerable  percentage  of  foreign-born  popnla- 
tion,  to  take  the  product  of  one  good-sized  duck  farm.  The  market 
conditions  should  be  studied  carefully  before  a  large  investment  in 
ducks  is  made.  The  rearing  of  ducks  for  market  on  a  large  scale  is 
a  business  requiring  capital  and  cxtensive  experience.  Practical 
experience  on  a  large  duck  plaut  is  the  best  teacher,  but  the  novice 
should  begin  in  a  small  way  and  enlarge  as  experience  justifies. 
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Ducks  can  be  ni  i  sed  with  success  and  at  a  profit  on  general  farms, 
but  are  not  so  well  adapted  as  fowls  to  supply  a  source  of  income 
under  average  farm  conditions,  although  they  serve  to  add  varietv 
of  both  meat  and  eggs  for  the  farmer's  table.  Breeds  of  ducks  which 
are  of  good,  marketable,  table  quality  and  also  are  fair  egg  producers 
are  best  suited  for  use  on  general  farms  and  may  be  kept  profitably 
wherever  good  pasture  land  with  running  water  is  availaole.  The 
Pekin,  Rouen,  and  Cayuga  are  the  best  breeds  for  this  purpose,  while 
the  egg  breeds,  such  as  the  Runner,  may  be  a  profit able  breed  to  keep 
on  many  farms.  Their  house  should  be  near  the  water,  and  the 
site  should  be  fenced  sufficiently  to  keep  livestock  away.  Farmers 
rarely  give  the  necessary  care  to  their  dueklim*s  in  either  feeding  or 
marketing  to  be  able  to  eater  to  the  trade  in  rancy  green  ducks. 


Fio.  0. — iHirk  yunta  cxtrndini:  Into  water 


SITUATION  AND  ARRANGEMENT 

The  most  desirable  situation  for  a  duck  farm  is  on  a  light  sandv 
soil  with  a  gentle  southern  slope,  leading  to  a  stream,  as  shown  in 
Figure  9.  so  that  the  pens  for  the  breeders  can  be  extended  25  feet 
or  more  into  running  water,  as  the  fertility  of  the  eggs  is  better,  as 
a  rule,  if  the  ducks  have  access  to  water.  A  natural  supply  of 
water  is  almost  essential  for  commercial  duck  farming  and  lessens 
the  labor.  The  arrangement  of  the  buildings  should  be  planned  to 
economize  labor  and  allow  for  increase  of  the  equiprnent.  The  neces- 
sary buildings  consist  of  breeding  pens,  an  incubator  cellar,  brooder 
houses,  fattening  sheds,  and  places  for  storing  and  niixing  feed  and 
for  killing  and  picking  the  ducks.  The  pens  in  the  houses.  the  out- 
side  yarda,  and  the  arrangement  of  the  buildings  should  be  planned 
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so  that  the  ducks  may  he  easily  drivcn  from  house  to  house.  The  feed 
room  or  house  should  he  centrally  located. 

Considerahle  machinery  for  mixing  feed  is  used  on  all  large  duck 
farms,  and  most  of  these  farms  have  tracks  for  feed  trucks,  pushed 
by  hand,  to  faeilitate  the  moving  of  feed  to  the  difTerent  houses  and 
yards.  Convenient  watering  arrangeinents  are  essential  where  large 
numbers  of  ducks  are  kept,  as  ducks  requirc  a  large  quantity  of 
drinking  water.  Plenty  of  shadc  should  he  provided  for  all  the 
ducks.  Although  they  may  he  kept  successfully  under  ven7  intensive 
conditions,  it  is  advisahle  to  allow  considerahle  yard  space.  Double 
yards,  which  may  be  rotated  and  planted  to  quick-growing  crops, 
such  as  oats,  wheat,  and  rye,  are  good  for  intensive  duck  farms. 

Most  of  the  Long  Island  duck  farms  have  sandy  yards  which  are 
cleansed  bv  the  rise  and  faLl  of  the  tide.  All  duck  vards  should  be 
made  on  gently  sloping  land.    The  yards  must  be  kept  clean,  which 


Fuá  R|  10  — F1«kk  of  brp»'«linc  ducks  an«l  hreedín»;  hou.<e. 


may  mean  scraping  off  the  top  sur  face  of  some  yards.  Enough 
land  to  raise  green  feed  and  to  utilizo  the  manure  produced  should 
be  available.  Ducks  for  market  are  allowed  in  the  water  in  mild 
weather,  after  they  are  6  to  7  weeks  oíd,  and  when  ahout  8  weeks  in 
cold  weather.  This  saves  much  labor  in  watering  and  helps  to  keep 
the  young  ducks  in  good  condition  and  the  feathers  clean. 

HOUSES 

The  site  of  the  poultry  houses  should  be  dry,  well  drained,  and 
higher  than  the  general  level  of  the  land.  A  light,  porous  soil  Ls 
best.  A  shed-roof  breeding  house,  18  feet  deep,  32  feet  long,  8  feet 
high  in  front,  and  5  feet  in  the  rear,  pro  vides  desirable  quarters  and 
wul  hold  from  100  to  125  breeders.  It  is  desirable  to  allow  from  4 
to  6  square  feet  of  floor  space  for  each  breeding  duck  (tig.  10).  Breed- 
ers are  kept  in  flocks  of  from  75  to  250,  although  from  100  to  150  is 
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the  usual  number.  The  number  and  size  of  the  openings  and  the 
ventilation  in  the  laying  house  should  be  adapted  to  the  climate. 
The  houses  illustrated  are  on  Long  Island.  About  one-third  of  the 
front  consists  of  glass  windows  and  of  space  for  muslin  curtains,  in 
equal  proportions.  A  glass  window  in  the  east  end  and  one  in  the 
west  end  help  to  ventilate  and  dry  out  the  house  on  mild  days.  Ven- 
tilation is  of  vital  importanee,  as  the  comfort  and  health  of  the  ducks 
depend  on  an  abundant  supply  of  puré,  dry  air.  A  dirt  floor  from  4 
to  6  inches  abo  ve  the  ground  level  is  satisfactory  on  light,  well-drained 
soil.  Board  floors  may  be  used  if  raised  6  to  8  inches  above  the  ground 
and  covered  with  4  inches  of  sand  or  dry  earth. 

The  breeding  pens  should  be  bedded  with  additional  straw  or 
shavings  whenever  the  litter  gets  wet  and  soiled.  The  litter  may  be 
allowea  to  accumulate  in  cold  weather  as  it  helps  to  keep  the  ducks 
comfortable.  This  practice,  however,  makes  good  ventilation  abso- 
lutely  necessary.  During  the  day,  except  in  stormy  and  cold  weather, 
all  the  windows  should  be  opened  wide  to  allow  the  l>edding  to  dry. 
Nests  are  usually  provided.  They  are  made  like  stalls,  12  inches  wide 
and  18  inches  deep,  separated  with  boards  about  12  inches  hi^h. 
The  partition  boards  are  nailed  to  a  strip  about  5  inches  high,  which 
forms  the  front  of  a  row  of  nests  placed  against  the  back  or  side  of  a 
building.  Some  breeders  pro\ide  no  nests,  but  allow  the  ducks  to 
lay  on  the  floor.  The  yards  should  be  about  100  feet  long  and  the 
width  of  the  pen,  and  extend  30  feet  into  the  stream  if  possible. 
Wire  poultry  netting  about  2  feet  high  will  keep  nía  ture  ducks  in  their 
respective  yards,  and  netting  18  inches  high  will  hold  ducklings. 

BKOODKK  HOl'SKs 

Long  brooder  houses  heated  by  hot-water-pipe  systems  are  used, 
as  shown  in  figure  1 1 ,  when  ducks  are  raised  on  a  large  scale.  A  single 
brooder  house  should  face  the  south,  and  double  brooder  houses 
should  face  east  and  west.  There  should  be  a  glass  window  for  each 
pen  in  the  brooder,  so  arranged  that  it  can  be  easilv  opened  to  admit 
direct  sunlight.  A  shed-roof  house,  about  12  feet  deep,  6^  feet  high 
in  front,  4}i  feet  in  the  rear,  and  as  long  as  is  desired,  makes  a  good 
single  brooder  house  (íig.  11). 

Double  brooder  houses  are  the  more  generallv  used  and  usually 
ha  ve  gable  roofs  with  sides  about  5  feet  high  and  the  ridge  8  feet  high. 
The  hot-water  pipes  run  through  the  center  of  the  building,  four  on 
each  side  of  the  partition  that  runs  through  the  center  of  the  house. 
Over  these  pipes  is  a  platform  under  which  the  ducks  hover,  and 
also  used  by  the  atiendan t  as  a  walk  (íig.  12).  No  cloth  cover  is 
used  in  front  of  the  pipes  except  in  severe  weather,  when  buriap  bags 
mav  be  hung  there.  Such  a  double  house  is  about  24  feet  wide,  and 
eacli  pen  is  divided  into  sections  5  to  6  feet  wide  and  10  feet  long, 
including  the  run  under  the  pipe.  Each  section  will  take  care  of  100 
to  150  ducklings.  Each  partition  should  be  about  1  foot  liigh  and 
so  arranged  that  part  of  the  partition  in  each  pen  can  be  removed  in 
order  to  drive  the  ducks  from  one  pen  to  the  other.  The  heating 
pipes  are  nearer  the  floor  in  one  end  of  the  house  and  gradually  rise 
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Fia  OKI  11.  -Brooder  house  íor  mising  «lucks  on  a  large  «ale. 


FIGURE  12.— Interior  oí  duck  brooder  house,  ghowing  íeedíng  pana  iu  eenler.   llol-waler  pipos  and  bover 

are  iu  the  ecnter  of  tbe  house,  under  tbe  board  walk. 
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toward  the  farther  ond  of  thc  building,  to  accommodate  ducklings  oí 
different  ages.  The  smallest  ducklings  are  kept  where  the  pipes  are 
nearest  to  the  floor,  or  about  3  inches  above  their  heads,  and  as  the 
birds  grow  and  need  less  heat  they  are  moved  to  pens  where  the  pipes 
are  higher. 

A  second  brooder  house  about  24  feet  deep  is  used  with  pipes  placed 
much  liigher  from  the  floor  of  the  pen  in  order  to  accustom  the  ducks 
to  less  heat  before  they  are  transferred  to  the  fattening  sheds.  Tlie 
pens  in  the  second  brooder  house  are  12  to  15  feet  wide,  and  will 
accommodate  from  100  to  150  ducklings  until  they  are  5  to  6  weeks  oíd. 

When  the  ducklings  are  about  6  weeks  oíd  and  well  feathered  they 
are  transferred  to  incxpensive  fattening  sheds  along  the  water.  Good 


Figure  13.  —  Breeding  lluck  oí  Pekín  duck.s. 


iudgment  is  required  in  makin^  this  transfer,  as  early  hatched  duck- 
lings need  artificial  heat  much  longer  than  do  late  hatched  ducklings. 
After  the  feathers  on  their  backs  are  partly  grown  they  need  no 
shelter  except  shade  from  the  hot  sun.  About  300  ducks  are  placed 
in  each  fattening  yard,  which  is  about  100  by  150  feet  and  extends 
into  the  water  about  50  feet.  Here  the  ducks  ha  ve  a  chance  to  swim 
and  to  clean  their  plumage. 

SELECTING  AND  MATING 

The  selection  of  large,  vigorous  breeding  ducks  that  have  broad, 
deep  bodies,  is  essential  to  success  in  duck  farming.  The  breeding 
stock  is  usually  selected  from  the  market  ducks  when  they  are  from 
8  to  10  weeks  oíd.  The  drakes  are  selected  during  June  and  the 
females  during  the  early  part  of  July.  Only  the  most  vigorous  and 
best-develoned  ducks  are  saved  for  breeding  (fig.  13).  These  ducks 
are  kept  only  during  their  íirst  laying  season  and  are  then  marketed. 
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Older  ducks  do  not  ln y  eggs  enough  during  the  early  pnrt  of  the  winter 
to  produce  sufficient  numbers  of  market  ducks,  but  a  few  of  the  best 
birds  are  sometimes  kept  for  breeding  stock. 

Breeding  ducks  kept  for  the  production  of  young  ducks  for  market 
should  lay  about  120  eggs  each  during  the  hatching  season,  which 
begins  in  Dccember  and  extends  through  May  or  into  June.  Ducks 
lay  their  eggs  early  in  the  morning  and  should  be  confined  to  the 
house  or  pen  un  til  9 :30  a.m.  Jf  allowed  to  roam  early  in  the  mornin«r 
they  may  lay  in  a  pond  or  stream  and  the  eggs  may  be  lost.  Diai 
artificial  lights  may  be  provided  in  the  breeding  pens  as  a  means  oí 
keeping  the  ducks  contentcd.  In  handling  ducks  pick  them  up  by 
their  necks  rather  than  by  the  legs,  which  break  easily.  During  coíd 
weather  16  drakes  may  be  mated  to  100  ducks,  while  in  mild  weather 
14  to  15  drakes  will  be  enough.  The  drake  is  usually  coarser  »nd 
more  masculine  in  appearance  than  the  duck  and  has  a  distinct  cur) 
in  his  tail  feathers.  Three  hundred  female  breeders  should  produce 
upwards  of  10,000  market  ducks  a  year. 

INCUBATION 

Twenty-eight  days  is  the  period  of  incubation  for  duck  eggs  other 
than  those  of  the  Muscovv  breed  which  require  33  to  35  days.  The 
eggs  may  be  hatched  either  naturally  or  arti/icially.  On  all  the  large 
duck  farrns  the  hatching  is  done  in  incubators.  Incubators  should 
be  operated  in  a  well-vrentilated  room  or  cellar  about  two  thirds  of 
which  is  below  the  ground  level,  so  that  the  temperature  remains 
fairly  even.  The  cellar  should  be  from  7K  to  8%  feet  high,  with 
plenty  of  windows  above  the  ground  level  for  light  and  ventiiation. 
Good,  fertile  eggs  must  be  used  and  can  be  obtained  only  from  stock 
that  is  properly  mated  and  kept  under  the  best  possibie  condition> 
for  health  and  vigor. 

Pekin  and  Runner  ducks  rarely  sit;  consequen tly,  unless  an  incu- 
bator  is  used,  the  eggs  are  usually  hatched  under  nens.  Duck  eggs 
if  dirty  should  be  washed  when  they  are  collected,  since  washing  does 
not  appear  to  injure  their  hatching  quaüties.  Hens  hatching  duck 
eggs  must  be  well  cared  for  as  the  period  of  incubation  is  a  week  longer 
than  that  of  chicken  eggs.  Ducklings  usually  take  from  24  to  48 
hours  to  hatch  after  they  pip  the  shells;  therefore  it  is  advisable  to 
allow  the  hen  to  leave  the  nest  for  feed  and  water  when  the  fírst  duck- 
lings pip  the  shell  and  then  confine  her  to  the  nest  until  after  the 
hatching  is  o  ver.  Duck  eggs  need  more  moist  ure  at  hatching  tune 
than  do  chicken  eggs,  as  it  takes  the  ducks  much  longer  to  get  out  oí 
the  shells.  The  eggs,  therefore,  should  be  sprinkled  with  warm  water 
just  before  the  ducklings  are  ready  to  pip. 

The  incubator  should  be  perfectly  level  and  should  be  operated  for 
a  few  days  before  the  eggs  are  put  in.  The  bulb  of  the  thermometer 
should  just  clear  the  top  of  the  eggs;  with  the  bulb  in  this  position  the 
temperature  should  be  102.5°  F.  for  the  íirst  week,  and  103°  from 
then  until  hatching,  when  it  may  be  allowed  to  reach  103.5°.  Cabinet 
forced-draft  incubators  are  operated  at  a  temperature  of  from  99° 
to  99.5°.  This  type  of  incubator,  however,  is  not  so  generally  used 
for  hatching  duck  eggs. 
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Incubators  designed  for  hatching  duck  eggs  may  be  obtained  from 
the  incubator  manufacturers,  but  when  only  a  few  eggs  are  to  be 
hatched  the  regular  chicken-egg  machine  may  be  used.  Follow  the 
manufacturers'  directions  in  operating  the  incubator.  The  eggs  are 
usually  turned  twice  each  day  from  the  third  to  the  twenty-fifth, 
inclusive,  but  if  the  incubator  has  an  automatic  turning  devicc,  it 
pays  to  turn  the  eggs  at  least  three  or  four  times  daily.  The  eggs  are 
usually  cooled  dailv  from  the  tenth  to  the  twenty-fourth  day,  inclusive, 
except  in  cabinet  incubators.  Eggs  that  have  become  overheatcd 
can  be  cooled  quickly  by  being  sprinkled  with  cold  water. 

It  is  usually  advisable  to  supply  moisture  for  duck  eggs  after  the 
tenth  day  of  incubation,  but  this  depends  on  the  make  of  the  incu- 
bator, on  the  climate,  and  espccially  on  the  humidity  of  the  place 
where  the  incubator  is  operated.  Many  mcthods  are  used  in  supply- 
ing  moisture  in  incubation,  such  as  sprinkling  the  eggs  with  water 
heated  to  about  100°  F.,  or  placing  a  pan  of  water,  a  receptacle  con- 
taining  moist  sand,  or  a  wet  sponge  below  the  egg  tray.  Other  oom- 
mon  methods  are  sprinkling  or  soaking  the  floor  of  the  incubator 
room  or,  if  the  incubator  is  small,  placing  a  pail  of  warm  water  under 
the  lamp. 

Shut  the  incubator  tightly  when  the  ducklings  begin  to  pip,  cióse 
the  ventilators,  and  do  not  opon  the  maclúno  un  til  the  hatching  is 
o  ver.  If  the  tray  is  too  crowaed  with  ducklings,  ventilators  may  be 
opened  when  the  hatch  is  two  thirds  oíf,  but  the  doors  should  not  be 
opened.  When  all  the  ducklings  are  hatched,  remove  the  egg  tray, 
open  the  ventilators,  and  keep  the  incubator  door  open  slightly. 
Allow  the  ducklings  to  remain  m  the  incubator  from  24  to  36  hours 
at  a  temperature  of  90°  F.  without  feeding.  When  taking  the  duck- 
lings to  the  brooder  house,  keep  them  well  covered  to  guard  against 
chilling. 

TESTINQ  BOGS 

Duck  eggs  are  tested  by  candling  once  or  twice  during  incubation, 
and  the  iniertile  eggs  and  those  with  dead  germs  are  removed.  Dead 
germs  in  duck  eggs  decompose  rapidly  and  are  often  detected  by  their 
appearance  and  odor.  Infertile  eggs,  boiled  hard,  may  be  fed  to  the 
ducklings.  If  eggs  are  tested  only  once  the  testing  is  usually  done  a 
few  days  before  the  eggs  are  ready  to  hatch.  If  two  tests  are  made 
the  first  is  made  on  the  fifth  or  sixth  day  and  the  second  about  the 
twenty-fourth  day.  Both  the  condition  of  the  embryo  and  the  size 
of  the  air  cell  are  considered  in  testing. 

Testing  should  be  done  in  a  dark  room.  An  infertile  egg  held  large 
end  up  before  the  tester  looks  perfeetly  clear,  much  the  same  as  a 
fresh  egg,  whereas  a  fcrtile  egg  shows  a  small,  dark  spot — the  embryo — 
with  a  network  of  small  blood  veins  extending  in  all  directions  if  the 
embryo  is  living;  if  the  embryo  is  dead  the  blood  settles  away  from 
it  toward  the  edge  of  the  yolk,  forming  in  most  cases  an  irregular 
circle  of  blood,  known  as  a  blood  ring.  The  eggs  containing  strong, 
living  embryos  are  dark  and  partly  filled  by  the  twenty-first  dav,  and 
show  a  clear,  distinct  line  of  demarcation  between  the  air  cell  and 
the  growing  embryo,  whereas  dead  germs  show  only  partial  develop- 
ment  and  lack  this  clear,  distinct  outline. 
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BROODING 

^  Ducks  are  casier  to  brood  «rtifu  ially  than  chiokens,  and  on  duck 
farms  artificial  methods  aro  used  oxclusively.  The  ducklings  aro 
roniovod  from  the  incubator  from  24  to  36  hours  after  hatching. 
taken  to  tho  brooder  house  (fig.  12),  and  thon  given  their  first  feed. 
From  100  to  150  ducklings  aro  placed  in  a  pon  6  by  12  fect.  A  board 
across  tho  pon  allows  tho  ducklings  to  wandor  only  2)->  to  3  feet  from 
tho  brooder  pipos  during  tho  first  three  or  four  days.  If  ducklings 
aro  raised  under  hens,  it  is  advisable  to  confine  tho  hens  and  allow 
tho  ducklings  freo  rango,  as  the  hens  are  apt  to  wander  too  far  with 
their  broods. 

Tho  tempera  ture  under  the  hover  should  be  from  90°  to  95°  F.  for 
tho  first  week,  80°  to  85°  the  second  week,  and  about  75°  the  third 
weok  and  until  the  ducklings  are  removed  to  the  second  brooder  house, 
where  the  temperature  under  the  hover  is  kept  at  from  65°  to  70°. 
When  about  6  weeks  oíd  the  young  ducks  aro  moved  from  the  second 
brooder  house  to  the  fattening  shea,  which  has  no  artificial  heat.  This 
chango  may  be  made  at  a  littlo  earlier  age  in  the  warmer  months  and 
a  littlo  latir  in  the  colder  months.  Tho  temperature  at  which  to 
keop  the  hover  depends  on  the  chínate  and  the  wcather.  Brooder- 
house  pens  should  be  bedded  with  straw  or  shavings;  they  shoidd  be 
cleaned  out  about  every  10  days  and  frosh  straw  placed  in  them. 
During  the  winter,  after  the  ducks  are  10  days  to  2  weeks  oíd,  they 
are  usually  allowed  out  of  the  brooder  house  whenever  the  weather 
is  gpod. 

To  keep  the  duckhngs  in  the  pens  more  contented,  artificial  lighting 
is  provided  all  night.  This  lighting  also  increases  feed  consumption. 
Lights  are  also  used  in  the  fattening  yards. 

FEEDING 

The  principal  part  of  all  duck  rations  is  fed  as  a  wet  mash,  usually 
mixed  in  dough  mixers  or  in  good-sized  mixing  machines.  For 
breeding  ducks  a  light  feed  of  whole  corn  is  ordinarily  used  with 
tho  mashes.  All  duck  rations  are  mixed  with  green  feed  or  with 
cooked  vegetables  substituted  for  tho  green  feod.  Green  feed  consists 
of  creek  grasses,  alfalfa,  clovor,  young  corn,  rye,  cowpeas,  or  any 
other  available  green  feed,  cut  up — usually  with  a  machine — in 
Ien<rths  of  about  one  half  inch.  Rye  is  one  of  the  first  green  feeds 
available  in  the  spring  and  is  followed  by  alfalfa  and  oats  and  then  bv 
fodder  corn.  Rape  may  be  sown  in  August  for  late  foeding  and  is 
usually  available  until  freozing  weather.  Alfalfa-leaf  meal  may  be 
used  in  the  mash,  and  if  no  green  feed  is  available,  cooked  vegetables 
mav  be  usod  at  tho  rate  of  one  fifth  of  the  mash.  Cominercial  duck 
foods  aro  (mito  commonly  used  for  starting  the  growth  of  the  ducklings 
and  are  also  used  for  oidor  ducks  by  many  growers. 

Ducklinp  aro  usually  fed  as  soon  as  they  are  put  in  the  brooder 
houses.  Por  tho  first  5  days  they  should  have  a  moist  mash  consist- 
ing  of  35  percont  yellow  cornmoal,  31  percent  bran,  10  percent  flour 
or  middlings,  5  percent  alfalfa-leaf  meal,  5  percent  dried  milk,  5 
percent  meat  scrap,  5  percent  rolled  oats,  3  percent  sand,  and  1 
percent  salt.    One  percent  of  cod-liver  oil  should  be  mixed  with 
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this  mash,  the  oil  being  mixed  with  not  moro  than  2  weeks'  supply  of 
the  foed  at  one  time. 

Infertile  incubator  eggs  may  be  used  in  place  of  the  milk  in  this 
ra t ion  at  the  rate  of  two  eggs,  boiled  hará  and  crumbled,  to  each 
quart  of  feed. 

The  ducklings  are  usually  fed  all  they  will  clean  up,  four  times  daily, 
until  they  are  2  to  3  weeks  oíd,  and  tíien  three  times  daily  until  they 
are  marketed.  Sand  or  grit  should  be  kept  before  them  at  all  times. 
When  they  are  2  to  3  weeks  oíd  the  mash  may  be  replaced  by  one 
consisting  of  45  percent  cornmeal,  24  percent  bran,  10  percent  flour, 
10  percent  meatmeal,  5  percent  ground  oat  groats,  3  percent  ground 
limestone,  2  percent  dried  milk,  and  1  percent  salt.  Green  leed  to 
the  amount  oí  10  percent  of  the  mash,  by  bulk,  should  be  added  to  the 
ration  when  the  ducklings  are  at  this  age,  and  the  cod-liver  oil  omitted. 
When  the  ducklings  are  about  6  weeks  oíd,  or  when  they  are  well 
feathered  (fig.  14),  they  should  have  a  fattening  ration  of  50  percent 
cornmeal,  18  percent  bran,  13  percent  ílour,  12  percent  meatmeal, 
5  percent  ground  oats,  and  2  percent  dried  milk,  with  10  percent  of 
the  bulk  of  the  mash,  in  green  foed,  added. 


Fioure  14.— Pckin  ducks  about  7  weeks  oíd,  in  the  fattening  pcn. 


The  ducks  to  be  used  as  breeders  are  separated  from  the  market 
ducks  during  June  and  July,  as  has  been  stated.  They  are  then 
fed  a  bulky  mash  containing  very  little  meat  scrap.  A  good  mash 
for  breeders  may  include  40  percent  bran,  30  percent  yellow  cornmeal, 
25  percent  middlings  or  low-grade  flour,  and  5  percent  meat  scrap  or 
fishmeal.  This  mash  is  mixed  with  about  one  third  its  bulk  in  green 
feed.  About  October  15  the  meat  scrap  or  fishmeal  is  increased  to 
about  12  percent  of  the  mash,  the  máximum  quantity  desirablein  a 
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laying  rntion  for  breeders.  At  this  time  the  cornmeal  also  is  increased, 
making  the  mash  eonsist  of  50  percent  yellow  cornmeal,  25  percent 
bran,  13  percent  middlings  or  flour,  and  12  percent  meat  scrap  or 
fishmeal. 

Another  good  laying  ration  for  breeding  ducks  consists  of  45  per- 
cent  yellow  cornmeal,  20  percent  bran,  10  percent  middlings,  10  per- 
cent  flour,  10  percent  meat  scrap,  and  5  percent  oatmeal  or  ground 
oats  mixed  with  green  feed. 

The  breeding  ducks  should  be  given  all  they  will  eat  twice  daily,  in 
the  morning  and  at  night.  The  feed  should  be  wet  enough  to  hold 
together  when  it  is  squeezed,  in  a  condition  somewhere  between 
stickiness  and  crumbliness,  but  it  must  not  be  crumbly.  Oyster 
shell  and  sand  should  always  be  kept  before  the  breeding  or  laying 
ducks. 

In  feeding  the  Runner  or  egg  breeds  for  the  production  of  market 
eggs  the  meat  scrap  in  the  laying  rations  may  be  increased  to  about 
15  percent,  and  the  quantity  of  green  feed  reduced.  Such  breeds  are 
fed  laying  rations  throughout  the  year.  Another  good  ration  for 
laying  ducks  producing  market  eggs  is  a  mash  of  25  percent  yellow 
cornmeal,  25  percent  low-grade  flour  or  middlings,  20  percent  bran, 
15  percent  ground  oats,  and  15  percent  meat  or  fishmeal.  This 
mash  is  fed  with  a  grain  mixture  of  equal  parts  of  wheat  and  cora. 
A  good  laying  ration  may  be  made  up  of  mash  alone  containing  40 
percent  cornmeal,  25  percent  flour  or  middlings,  15  percent  bran, 
10  percent  ground  oats,  and  10  percent  meat  or  fishmeal.  About 
10  percent  of  alfalfa-leaf  meal  should  be  added  to  either  of  these 
rations  if  no  green  feed  is  used. 

lf  it  is  necessary  to  confine  the  ducklings  to  the  brooder  house  all 
or  most  of  the  time  in  the  winter,  2  percent  of  cod-liver  oil  should  be 
added  to  the  mash,  and  if  little  direct  sunlight  is  available  some 
cod-liver  oil  may  be  added  to  the  ration,  but  should  be  omitted  for  at 
least  two  weeks  before  the  ducks  are  marketed,  as  it  may  affect  the 
flavor  of  their  flesh. 

Ducklings  are  usually  fed  mash  on  fíat  feed  boards  with  laths  for 
sides.  Feed  troughs  should  be  kept  near  the  water  in  the  fattening 
pens  to  reduce  the  amount  of  exercise  that  the  birds  take.  Feed 
should  not  be  left  before  the  ducks  until  it  sours,  since  sour  feed  is 
likely  to  cause  convulsions  and  death,  especially  among  the  young 
ducklings. 

In  the  brooder  house,  ducklings  should  ha  ve  water  before  them 
consta ntly.  Many  duck  raisers  use  fountains  placed  on  wire  screens 
that  are  slightly  raised  and  the  floor  área  underneath  is  enclosed, 
so  that  the  surrounding  straw  or  beddhig  will  not  become  wet.  For 
older  ducks  plenty  of  drinking  water  is  essential  and  should  be  near 
the  feed  so  that  the  ducks  can  eat  and  drink  at  about  the  same  time. 
Water  fountains  should  be  deep  enough  to  allow  the  ducks  to  ^et 
their  bilis  into  the  water  and  wash  sand  or  grit  out  of  their  nostrds. 
Cement  troughs  in  each  yard,  about  6  inches  wide  and  2  inches  deep, 
containing  running  water,  are  ideal  for  watering  ducks. 
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PREPARING  DUCKS  FOR  MARKET 

Green  ducks  are  usually  marketed  when  11  weeks  oíd,  but  the 
marketing  age  ranges  from  9  to  13  weeks,  according  to  the  condition 
of  the  birds,  their  weight,  and  the  season  of  the  year  (fig.  15).  In  the 
New  York  market  preference  is  given  to  ducks  weigliing  about  5}¿ 
pounds  each.  Welí-grown  ducks  will  weigh  about  5K  pounds  at  1 1 
weeks  of  age.  It  tafees  from  4  to  4}¡  pounds  of  feed  per  pound  of 
weight  (dressed)  to  grow  a  duck  for  market. 


Figure  15.— Ducks  being  íatteoed  for  market  and  housed  in  an  open-shed  sheller. 


Most  ducks  are  sent  to  the  city  markets  dressed,  but  some  markets, 
especially  that  in  New  York  City,  handle  a  large  number  of  live  ducks. 
There  is  usually  a  considerable  loss  of  weignt  in  marketing  ducks 
alive.  Green  ducks  should  not  be  held  after  the  long  wing  feathers 
have  reached  their  full  length,  as  the  birds  reach  their  best  condition 
at  that  time.  A  V-shaped  trap  made  of  panels  of  fence,  into  which 
the  ducks  are  driven,  saves  much  handling  of  the  ducks. 

Ducks  to  be  slaughtered  are  usually  hung  up  by  their  feet  in  a  row 
and  the  jugular  vein  in  the  throat  iust  below  the  base  of  the  skull  is 
cut  through  the  mouth,  or  the  bird  is  stuck  in  the  neck.  Before  it 
is  killed  the  duck  may  be  stunned  by  a  hard  blow  on  the  head.  A 
blood  can  or  a  weight  is  hooked  through  the  mouth,  and  the  feathers 
are  plucked.  Ducks  are  usually  scalded  or  steamed,  but  drypicked 
ducks  are  preferred  in  some  cities.  The  water  for  scalding  should  be 
just  below  boiling,  as  water  that  is  too  hot  discolors  the  flesh;  the 
ducks  should  be  scalded  just  as  soon  as  they  are  through  bleeding. 
Clean  picking,  except  for  a  few  feathers  on  the  neck,  is  recommendecl, 
although  leaving  the  long  tail  feathers  and  part  of  the  wine:  feathers 
on  the  bird  is  still  a  coramon  practice  on  Long  Island.  Long  pin- 
feathers  usually  are  removed  with  a  dull  knife,  and  the  down  is 
rubbed  off  with  the  moistened  hand  or  shaved  oíT  with  a  verv  sharp 
knife.  On  large  duck  farms  it  is  common  practice  to  hire  pickers  for 
dressing  the  ducks  during  the  marketing  season.    The  average  duck 
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picker  can  pick  frorn  75  to  125  ducks  in  a  day.  For  each  man  killing 
ducks  ahout  24  helpers  aro  necded  to  pick  the  birds.  Each  duck 
yields  ahout  2%  ouncos  of  marketable  feathers  which  help  to  pay  for 
the  pieking.  Feathers  may  be  dried  by  spreading  them  out  in  thin 
layers  in  a  loft,  and  should  be  turned  several  times  nntil  they  are 
thoroughly  dried. 

After  the  ducks  are  scald-picked  they  are  usualiy  washed  and  put 
into  ice  or  cold  water  to  cool  and  "  plump".  They  are  usualiy  packed 
in  barréis  and  sent  to  market  either  with  or  without  ice,  depending 
on  the  weather  and  the  distance  from  market.  When  ice  is  used 
each  layer  of  birds  is  packed  fíat,  usualiy  with  the  keels  or  breasts 
down.  A  layer  of  crushed  ice  is  placed  on  the  bottom  of  the  barrel; 
on  this  is  put  a  layer  of  dressed  ducks,  and  altérnate  layers  of  ice  and 
ducks  are  added  until  the  barrel  is  nearlv  full;  then  the  barrel  is  filled 
with  a  layer  or  header  of  ice.  Boxes  also  are  used  in  some  sections 
for  shipping  dry-packed  ducks.  Dressed  ducks  should  be  graded 
according  to  their  size  and  thoroughly  chilled  before  they  are  packed 
in  barréis  or  boxes. 

Market  prices  for  ducks  are  relatively  high  from  December  through 
March  or  April,  gradually  decreasing  as  the  season  advances  and  the 
supply  becomes  more  abundant.  The  January  wholesale  prices  of 
the  best  grades  of  live  ducks  on  the  New  York  market  for  1929,  1930, 
1931,  and  1932,  averaged  27.8  cents  a  pound.  The  average  for  July 
for  the  same  years  was  20.7  cents.  When  prices  in  the  spring  and 
summer  are  low  many  ducks  are  put  into  cold  storage  ana  held  for 
higher  prices.  During  part  of  the  year  the  New  York  market  prices 
per  pound  for  live  ducks,  because  of  a  special  demand,  usualiy  equal 
or  exceed  those  paid  for  dressed  ducks.  Managers  of  large  duck  farms 
expect  to  market  from  50  to  65  ducks  for  eachl>reeder.  The  demand 
for  green  ducks  has  been  built  up  in  large  cities  in  the  East  and  on 
the  Pacific  coast,  but  is  relatively  small  in  small  cities  and  towns. 
Ducks  produced  on  general  farms  are  not  marketed  until  fall  and 
bring  lower  prices  than  do  green  ducks. 

MARKETING  DUCK  EGGS 

The  demand  for  duck  eggs  is  limited  and  not  nearly  so  general  as 
the  demand  for  chicken  eggs.  There  is  a  good  demand  for  duck 
eggs  about  Easter  in  New  York  and  other  cities  at  prices  usualiy 
several  cents  a  dozen  higher  than  chicken  eggs,  but  during  the  rest 
of  the  year  duck  eggs  do  not  bring  higher  pnces  than  chicken  eggs, 
although  they  are  about  one-fourth  larger.  The  best  grades  of  duck 
eggs  averaged,  around  Easter,  for  the  years  1929-32¿  about  53  cents 
a  dozen  in  New  York  City.  Howcver,  this  top  pnce  usualiy  lasts 
for  only  a  few  weeks  and  the  4-year  average  for  May  for  the  same 
years  was  only  29  cents,  or  3  to  4  cents  a  dozen  more  than  the  price 
of  the  best  grades  of  chicken  eggs.  In  some  markots  a  trade  is 
gradually  being  established  for  faney  duck  eggs  produced  on  nearby 
farms,  but  the  demand  is  very  limited.  Pure-white  eggs  are  pre- 
ferred  and  usualiy  bring  the  highest  price.  Duck  eggs  should  be 
marketed  frequently,  as  thev  deprédate  in  quality  more  rapidly  than 
do  chicken  eggs.  especially  during  hot  weather.  The  market  for  eggs 
should  be  carefully  investigated  by  those  who  intend  to  raise  the  egg- 
laying  type  of  ducks. 
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TRENCHING  MACHINERY  USED  FOR  THE  CON- 
STRUCTION  OF  TRENCHES  FOR  ULE  DRAINS. 

By  D.  L.  Yarnell, 
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INTRODUCTION. 

The  invention  of  suitable  appliances  for  tile  trenching  has  been 
stimulated  by  three  agencies — the  rising  p ricos  of  labor,  the  rapid 
extensión  of  tile  drainage  for  farm  lands,  and  the  growing  practico  of 
using  largo  tile  instead  of  opon  ditchos  of  modérate  sizo  for  commu- 
nity  outlets,  especially  where  tho  depth  of  ctit  is  rather  great.  Where 
wide  trenches  are  dug  by  hand  deeper  than  6  or  7  feot,  tho  material 
must  be  handled  at  least  twice,  since  the  dirt  can  not  be  thrown  back 
from  the  edge  of  the  trench  at  the  first  handling.  Besides  reducing  the 
amount  and  cost  of  labor,  a  good  machine  greatly  lessens  the  time 
necessary  for  do  ing  the  work,  which  is  often  of  considerablo  advan- 
tage,  apart  from  any  saving  in  direct  money  cost.    Difíiculties  such 

Note.— This  bulletin  describes  the  types  of  trenching  machines,  and  discusses  the  limiting  conditions  of 
work  and  the  cost  of  trenching.  It  is  based  upon  extended  in  vástiga  tions  by  the  writor,  supplementod 
by  data  secured  from  manuíacturers  and  contractors  and  írora  other  drainage  engineers.  It  wül  be  of 
service  to  those  whose  lands  need  tile  drainage.  It  does  not  deal  with  drainage  oí  irrigated  lands,  whertj 
the  requirements  for  good  trenching  machines  are  often  unusual  and  the  cost  oí  work  much  greator. 
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as  occasionally  arisc  whcre  many  unskilled  workmen  are  employed 
may  be  largely  avoided  by  the  use  of  machinery  requiring  only  a 
small  crew.  The  many  types  of  equipment  for  trenching  vary  from 
special  plows  and  scoops  of  ordinary  size  to  elabórate  machines 
costing  thousands  of  dollars.  The  smaller  kinds  are  limited  in 
depth  and  width  of  trench,  also  in  regard  to  conditions  of  working. 
Some  variations  from  the  machines  described  have  been  manufac- 
tured  and  not  found  practical;  new  designs  that  may  be  available 
in  the  future  perhaps  will  be  as  good  or  better  than  those  now  on  the 
market. 

REQUISITES  OP  A  GOOD  MACHINE. 

Three  things  are  required  of  a  good  trenching  machine,  namely, 
(1)  it  must  opérate  efficiently  through  various  kinds  of  soil;  (2)  it 
must  be  capable  of  cutting  true  to  grade;  (3)  it  must  work  for  long 
periods  without  breaking  or  otherwise  getting  out  of  order.  The 
first  of  these  requirements  is  the  hardest  to  fulfill,  the  second  is  the 
easiest. 

There  are  many  kinds  of  soil  to  be  encountered — hard  shale, 
cemented  gravel,  sand,  stones,  loóse  loam,  soft  muck,  and  sticky  clay. 
None  of  the  machines  will  handle  solid  rock.  The  ideal  machine  will 
handle  all  kinds  of  soil,  with  but  minor  changes  of  parts,  without 
breaking  or  etopping  and  at  a  mínimum  expense  for  purchase, 
operation,  repairs,  and  depreciation.  Open  or  skeleton  excavating 
buckets  are  best  suited  to  sticky  soils,  whilo  solid  buckots  are  neces- 
sary  in  loóse  dry  soils,  though  some  machines  have  efficient  cleaning 
devicos  that  permit  the  use  of  solid  buckets  for  any  kind  of  material. 
A  machine  must  be  strong  to  work  through  shale  or  stony  ground,  but 
if  incrcased  strength  entails  added  weight,  the  efficieney  and  adapta- 
bility  may  be  affected.  A  heavy  machine  can  not  work  over  soft 
ground  unless  fitted  with  rather  costly  apron  tractors  instead  of  the 
driving  whecls.    (See  fig.  7.) 

GENERAL  CLASSES  OF  TRENCHING  MACHINES. 

The  many  types  of  trenching  machines  may  be  divided  in  four 
general  classes:  (1)  Plows  and  scoops,  (2)  wheel  excavators,  (3)  end- 
less-chain  excavators,  (4)  scraper  excavators.  The  general  nature  of 
the  plows  and  scoops  is  indicated  by  these  ñames;  they  are  usually 
operated  by  horees,  and  some  merely  loosen  the  dirt  to  make  hand 
shoveling  easier.  In  the  wheel  excavators  the  excavating  buckets 
are  arranged  upon  the  rim  of  a  wheel.  (See  fig.  6.)  In  the  endless- 
chain  excavators  the  excavating  buckets  are  carried  on  parallel  end- 
less  chains  supported  by  a  long  steel  frame  at  the  rear  of  the  machine. 
One  end  of  the  frame  is  lowered  so  that  the  buckets  are  drawn  up  the 
end  of  the  trench,  cutting  a  thin  slice  of  earth  from  the  bottom  to  the 
top.    (See  fig.  10.)    The  scraper  machines  aro  the  same  as  the  dipper 
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and  drag-line  machines  designed  for  wide  ditches,  sometimes  with 
slight  changos  in  the  rigging  to  give  better  control  of  the  bucket. 
The  largest  machines  of  the  third  and  fourth  classes  are  adapted  to 
deeper  and  wider  trenching  than  are  those  of  the  other  classes. 

In  the  following  descriptions  of  the  various  types,  the  letters  used 
to  designate  the  machines  have  been  assigned  arbitrarily  by  the 
writer  for  convenicnt  reference. 


PLOWS  AND  SCOOPS. 


Thia  class  of  excavators  has  been  madc  to  include  the  smaller  and 
less  expensive  implements,  which  will  be  found  economical  for  smaller 
jobs  than  would  warrant  the  purchase  of  the  more  costly  machines. 
Almost  all  the  plowsand  scoops  are  lacking  in  any  device  for  cutting 
accurately  to  grado.  Some  handwork  is  necessarv  to  make  the 
trench  smooth  for  laying  the  tüe  properly.  Many  aro  limitad  in 
depth  of  digging  to  2$  or  3  feet,  which  is  not  as  deep  as  tilo  should  be 
laid  in  many  places.  Many  of  these  implements  are  merely  aids  to 
hand  work,  using  animal 
power  only  to  loosen  the 
dirt.  The  main  advantage 
over  the  more  elabórate 
trenching  machines  is  thoir 
lowcost.  (SeoFarmers' Bul- 
letin,  No.  524,  for  informa- 
tion  on  digging  tronches  for 
small  fiolds  entailing  hand 
work.) 

DlTCHINO  PLOW  A. 


Fio.  I  -Ditching  plow  A. 


Perhaps  one  of  the  sim- 
plest  trenching  devices  is 
the  ditching  plow  shown  in 
figure  1,  which  is  used  only  to  loosen  the  dirt  in  order  that  shovel- 
ing  may  be  easior.  The  U-shaped  knife  does  most  of  the  cutting; 
tho  sido  knives  just  behind  keep  the  sides  of  the  trench  vertical. 
Each  plowing  cuts  about  3  to  6  inches  deep.  The  usual  width  of  the 
trench  is  about  12  inches,  bnt  the  sido  knives  may  be  spread  to  cut 
16  inches  wide.  Thia  plow  weighs  about  165  pounds  and  costa  about 
$20.    Two  horses  and  two  men  are  used  with  it. 

Ditchino  Plow  B. 

Figure  2  shows  anothor  ditching  plow  for  merely  loosening  the  soü. 
The  first  furrow  along  the  trench  is  mado  with  an  ordinary  plow, 
then  the  ditching  implomont  is  used.    This  plow  has  no  moldboard, 
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and  the  sharo  cuts  6  iuches  wide  on  the  bottom.  An  adjustable 
slider  in  front  of  the  plowpoint  regula  tes  the  depth  of  each  cutting. 
The  plow  beam  is  adjustable  vertically,  being  pivoted  on  the  front 
arm  of  the  standard  and  held  in  the  dosired  position  by  a  segment  at 
the  rear  end  of  the  beam.  The  first  round  of  this  plow  cuts  the  sidos 
of  the  trench  straight  down.  Tho  loóse  earth  is  then  shoveled  out, 
the  plow  beam  is  raised,  and  another  round  is  made;  this  process  is 
repeated  until  the  desired  depth  is  reached.  The  minimum  width  of 
trench  is  8  inches,  and  the  plow  works  in  this  width  to  3  feet  depth 
without  difficulty.  Wider  trenches  can  be  cut  deeper,  though  it 
may  be  necessary  to  lengthen  the  distance  between  the  plow  and  the 
team.  An  attachment  is  made  for  cutting  a  smooth  groove  in  the 
bottom  of  the  trench,  in  which  to  lay  the  tile,  but  there  is  no  way  of 
cutting  to  grade  with  this  implement.  The  plow  weighs  about  150 
pounds  and  costs  about  $18.  One  man  is  required  to  drive  the  horses 
and  one  to  handle  the  plow. 

Ditching  Scoop  C. 

This  implement  (fig.  3)  consists  of  a  knife  or  plow  working  similarly 

to  plow  A,  and  i 
bucket  by  which  the 
loosened  earth  is  re- 
moved from  the 
trench.  The  heavy 
U-shaped  steel  cut- 
ter  is  mounted  on  a 

Fio.  2.-DItchlng  plow  B.  gteel  frame?  &n¿  io 

tho  ends  of  it  aro  bolted  trimmors  for  widening  tho  trench  sufficiently 
to  permit  easy  operation  of  tho  scoop.  Tho  bucket  is  3£  feet  long, 
17  inches  high,  and  10  inches  in  top  width.  It  is  hinged  to  the  cutter 
frame  by  stool  straps.  Tho  lower  end  of  the  wooden  handle  is 
fas  tened  to  a  loop  noar  tho  bottom  of  the  bucket.  A  hook  on  it 
engages  the  top  of  the  bucket  betweon  guides  that  keep  the  bucket 
from  tipping  when  the  handle  is  upright. 

Two  men  and  a  team  are  roquired  to  opérate  this  scoop,  which  is 
íillod  by  being  drawn  up  the  sloping  end  of  the  completed  part  of  the 
trench.  The  depth  of  each  cutting  is  controlled  by  an  adjustable 
shoe  just  in  front  of  the  cutting  knife.  The  scoop  will  hold  about  5 
cubic  feet  of  dirt,  and  is  usually  filled  after  moving  about  8  feet. 
When  full,  the  scoop  slides  out  of  the  trench,  the  handle  is  lifted  to 
disengage  the  hook,  and  tho  buckot  falls  on  its  sido.  A  loop  on  the 
bottom  of  the  buckot  offers  a  hold  for  turning  tho  bucket  bottom  up, 
and  also  takes  inueh  of  tho  woar  from  friction.  Perfora tions  in  the 
bottom  p reven t  suction  from  holding  the  dirt  in  the  bucket.  The 
team  is  backod  while  tho  scoop  is  drawn  back  to  position  for  another 
cutting. 


TRBNCIIINd  MACHINERY. 


Ditchino  Plow  D. 

This  is  one  of  the  more  olaborate  plows  (fig.  4).  The  dirt  is  not  only 
loosened  by  the  plow,  hut  it  is  also  forced  up  and  well  to  the  side  of 
the  trench  by  the  wings  provided  for  that  purpose.  The  full  depth  of 
the  trench  is  not  made  at  one  cutting,  but  about  5  to  6  inches  is 
removed  at  each  passage  of  the  plow.  The  trench  is  10  inches  wide, 
and  the  máximum  depth  is  2$  feet.  Attachments  may  be  purchasod 
to  make  tho  trench  15  inches  wide  and  3  feet  deep.  Six  horsesand 
threo  mon  (two  driving  the  teams)  are  ordinarily  used.  The  machino 
weighs  about  a  ton  and  costa  $250.  The  side  knivos  to  cut 
the  widcr  trench  cost  $25  extra,  and  the  device  for  dcoper 
cutting  costs  $25  more.  The  bottom  of  the  trench  must 
bo  graded  by  hand  unless  the  ground  surface  is  parallel  to 
the  grade  for  the  tile,  and  even  then  some  trimming  or 
smoothing  with  the  tile  scoop  should  bo  done. 

Ditchino  Plow  E. 

At  first  glance  this  machino  (fig.  5)  looks  something  like 
a  wheel  excavator,  but  it  is  mercly  a  plow  with  a  wheel 
and  belt  for  lif ting  the  dirt  out  of  the  trench.  The  plow  is 
located  under  the  rear  of  the  elevating  wheel,  which  bears 
the  en  tire  weight  of  the  machine  when  working.  The 
frame  of  the  machine  is  lowered  un  til  the  plow  cuts  a  slice 

of  carth  2  to  6 
inches  thick,  ac- 
cording  to  tho 
kind  and  condi- 
tion  of  soil;  tho 
driver  controls 
the  thickness  of 
this  slice  by  lcv- 
ers  that  change 
the  distance  of 
the  plowpoint  from  the  rim  of  the  elevating  wheel.  This  wheel  has 
a  wide  rim,  with  flanges  about  3  inches  deep  between  which  the 
8-inch  link  belt  fita  easily.  Tho  elevating  wheel  is  revolved  by 
friction  on  the  ground,  and  drives  the  link  belt  through  a  chain 
connection.  As  the  dirt  is  loosened  by  the  plow  it  is  caught  between 
the  wheel  and  belt  and  is  carried  to  the  top  of  the  machine,  where 
it  is  forced  off  the  wheel  upon  a  dirt  board  that  drops  it  beside 
the  trench.  The  flanges  of  the  largo  wheel  act  as  riíling  cut  tero 
in  trimming  the  sides  of  tho  trench.  Tho  belt  is  kept  taut  by 
a  small  movable  pulley  and  a  steel  spring  under  the  rear  driving 
seat.  When  one  slice  has  been  taken  from  the  bottom. of  tho 
trench,  the  frame  of  tho  machine,  with  the  plow,  wheel,  and  belt,  is 


Fio.  3.— Ditchlng  scoop  C\ 
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further  lowered  and  another  slice  is  cut.  This  process  is  continued 
until  the  trench  is  as  doop  as  is  desircd,  or  until  tho  máximum  depth 
for  the  machine  has  been  reached,  which  is  36  to  40  inches. 

In  the  manner  described,  this  excayator  wül  dig  about  10  inches 
wide,  sufficient  for  laying  6-inch  tile.  The  ülustration  shows  two 
trimming  knives  just  back  of  the  plow  for  making  wider  tronches. 
These  are  made  in  different  sizes,  for  tronches  up  to  16  inches  wide. 
As  the  trimming  knives  are  behind  the  plow  the  dirt  which  they  loosen 
is  not  removed  until  the  machine  makes  the  next  cut  through  the 
trench.  The  dirt  board  may  be  raised  or  lowered  to  regúlate,  in  a 
measure,  the  distance  at  which  the  excavated  material  is  placed  from 
the  trench.  Usually  only  one  man  and  four  horses  are  needed  for 
operating  this  plow,  although  sometimes  an  extra  man  is  needed  for 
driving  until  the  horses  become  accustoined  to  the  work.    The  oper- 


Fio.  4.— Ditching  plow  D. 

ator  sits  in  the  rear  seat.  The  excavator  wéighs  about  a  ton  and 
costs  $300. 

WHEEL  EXCAVATORS. 


COMMON  FEATURES. 

The  wheel  excavators  gonerally  have  steel  bed  frames  rigidly 
braced,  upon  which  the  powcr  equipment  is  mounted.  Intemal- 
combustion  engines  burning  gasoline,  kerosene,  naphtha,  or  alcohol 
are  perhaps  most  generally  used,  though  steam  engines  and  boilers 
are  often  preferred.  The  interna] -combustión  engines  are  prefer- 
able  where  it  is  importan t  to  avoid  unnecessary  weight. 

The  machine  is  usually  supported  upon  two  pairs  of  wheels,  the 
front  pair  with  flanges  to  prevent  shpping  sidewise  from  the  line  of 
tho  trench.  The  rear  wheels  carry  most  of  the  weight  and  therefore 
are  largo  and  broad.  Many  manufacturera  now  fit  their  machines, 
especially  the  heavier  ones,  with  what  are  known  as  apron  or  cater- 


TRENCHINU  MACHINERY. 


pillar  trac  tora  (see  figs.  7  and  11)  instoad  of  rear  wheels.  Each  of 
thcse  tractors  consista  of  a  series  of  wooden  or  iron  crosspieces  car- 
ried  by  parallel  endless  chains  about  a  steel  frame  in  such  manncr 
that  the  weigbt  of  tbe  machine  resta  upon  several  crosspieces,  and 
tbe  large  bearing  surface  thus  obtained  will  support  the  machine 
upon  very  sof  t  ground.  As  the  excavator  moves  forward  the  chains 
üft  the  crosspieces  at  the  rear  and  carry  them  to  the  front  of  the 
tractor. 

Some  machines  move  by  applying  power  directly  to  turn  the  wheels 
or  tractors,  some  by  pulling  on  a  cable  anchored  to  a  "dead  man" 
buried  in  the  ground  ahead.  The  former  method  is  preferable  for 
firm  soils,  as  no  time  is  needed  to  place  the  "dead  men."  In  soft 
soils,  when  power  is  applied  to  the  wheels  or  tractors,  these  often 
slip,  and  the  consoquent  "churning"  causes  the  trench  banks  to 
cavo  and  the  machines  to  settlo  deep  into  the  ground.  When  a 
tile-laying  shield  must  be  used,  the  amount  of  power  necessary  to 


Fio.  5— Ditohíng  plow  K. 


move  the  machine  makes  it  impracticable  to  apply  power  directly 
to  the  tractors. 

As  already  stated,  the  digging  is  doiie  by  buckets  upon  the  rim  of 
a  wheel  that  is  revolved  in  the  trench  (fig.  6),  and  as  each  bucket 
rcaches  the  top  of  the  circle  the  dirt  falls  upon  a  conveyor  belt  that 
can  be  shifted  to  deposit  the  spoil  upon  either  side  of  the  trench. 

Levers  aro  so  arranged  that  the  depth  of  excavation  can  be  aecu- 
ratclv  controDed  by  the  person  operating  the  machine.  An  arm  or 
gage  is  attachod  to  the  digging  frame  in  such  a  way  that  the  operator 
can  sight  across  it  to  targets  set  along  the  line  of  the  trench  at  a 
known  height  above  the  desired  bottom  and  can  thus  cut  true  to 
grade. 

For  work  in  soils  so  soft  that  the  sides  of  the  trench  will  not  stand 
unless  supported,  some  machines  may  be  fitted  with  shields  following 
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cióse  behind  the  digging  apparatus,  which  keep  the  trench  open 
until  the  tile  can  be  placed  in  position.  These  shields  are  usually 
al)Out  8  feet  long,  just  sufficient  to  permit  a  man  to  work  in  them  and 
lay  the  tile  proporly.  The  use  of  the  shield  of  course  increases  the 
amount  of  power  necessary  to  draw  the  machino  ahead.  The  caving 
earth  frequently  causes  the  last-laid  tile  to  "creep"  forward  with  the 
machine,  leaving  an  opening  between  tiles  where  much  dirt  might 
get  into  the  drain  and  choke  it.  To  prevent  this,  the  man  laying 
the  tile  must  hold  it  back  until  it  has  left  the  shield. 

Machine  F. 


The  machine  of  this  class  in  most  common  use  (see  fig.  7)  has  an 


Kio.  6. — Digging  mechanism  oí  wheol  excavators. 


open  excavating  wheel;  that  is,  a  wheel  with  neither  spokcs  ñor  hub. 
This  wheel  consists  of  two  parallel  iron  rims  held  in  their  proper  rela- 
tive  position  by  the  buckets,  which  are  fixed  between  the  rims  and 
íirmly  riveted  to  them.  The  rims  are  supported  upon  four  pairs  of 
small  wheels  (see  fig.  G).  One  or  both  wheels  of  the  pair  just  above 
the  point  where  the  digging  is  done  aro  sprocket  wheels,  through 
which  the  power  is  applied.  The  buckets  are  open  at  the  inner  sido, 
but  cióse  inside  the  rims  is  a  metal  píate  extending  nearly  one-third 
the  circumference  of  the  excavating  wheel  that  keeps  the  dirt  in  the 
buckets  until  it  has  been  carried  to  the  highost  point;  there  it  falle 
upon  a  belt  conveyor,  which  deposits  the  spoil  beside  the  trench 
Between  the  buckets,  which  have  semicircular  cutting  edges,  side 


Digitized  by  Google 


TRENCHING  MACHINERY. 


9 


cutters  (see  fig.  6)  aro  bolted  to  the  wheel  for  cutting  the  trench  a 
little  wider  than  the  buckets  and  reducing  the  friction.  The  front 
end  of  the  fíame  carrying  the  excavating  wheel  is  hinged  to  the  rear 
oí  the  platform  carrying  the  power  equipment;  the  rear  of  the  frame 
is  supported  on  a  shoe  that  slides  on  the  hottom  of  the  trench  and 
makes  a  smooth,  shallow  groove  for  the  tile.  The  máximum  depth 
of  digging  is  about  two-thirds  the  diameter  of  the  wheel.  Either 
solid  or  skeleton  buckets  may  be  used.  The  former  type  is  made  of 
plates  that  fit  the  machine  for  digging  loóse,  sandy  soils;  the  latter 
type  has  bars  instead  of  plates  for  the  sidos  and  hottom  in  order  that 


Fio.  7.— Wheel  machine  F,  equipped  wlth  shield  for  use  In  caving  sofl. 

wet  and  sticky  soils  will  f  tiU  out  more  readily.  Two  cleaning  devices 
are  furnished  to  remove  sticky  earth  from  the  buckets. 

This  machine  is  made  in  many  sizes,  digging  tronches  1 1  \  inches 
wide  by  4}  feet  deep  to  54  inches  wide  by  12  feet  doop.  Its  weight 
varios  from  5J  to  51  tons.  The  weights  and  approximato  solling 
pricos  for  some  of  the  smaller  sizes,  equipped  with  steam  power  and 
wheel  trac t ion,  aro  as  follows: 


$CM,  weights,  and  cosí*  of  machín*  F. 


11  x  inches  by  M  feet  

14  linches  by  4$  feet  

15  inches  by  54  feet  

20  inches  by  54  feet  

iby7jfeet  

10209o— Bull. 


Weight. 


Ton*. 


I 

134 


ti.ano 

i,  Ü0 
1,750 
3,000 
3,800 


Sixeof  trencli. 


24  inches  by  7J  feet 

25  inches  by  ~\  feet 
32  inches  by  7*  feet 
36  inches  by  7  i  feet 


Weight. 


Tnns. 
15 
is 

m 

21 


$4,H0O 
.•,200 

5,  rao 
«;,  BOQ 
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Tlie  three  sm alies t  sizes  can  be  equipped  with  gasoline  engines 
instead  of  steam  engines  and  boilers  for  $200  to  $250  additional,  and 
on  all  but  the  last  three  mentioned  apron  tractors  can  be  obtained 
instead  of  wheels  at  an  increase  of  $200  to  $400  in  cost.  Various 
gears  are  supplied  for  regulating  the  speed  of  the  excavating  wheel 
and  the  forward  movement  of  the  machine.  The  latter  is  accom- 
phshed  by  power  applied  to  the  rear  wheels  or  tractors.  The  road 
speod  of  thÍ8  machine  is  about  2  miles  per  hour.  For  railroad  trans- 
portation  the  wheels  or  tractors  must  be  removed  irom  the  larger 
sizes. 

A  large  number  of  machines  of  this  style  have  been  manufactured 
and  have  givcn  general  satisfaction  in  ordinary  soil  conditions, 
although  they  have  not  worked  with  complete  success  in  some  tena- 
cious  gumbo  soils.  They  have  cut  tree  roots  as  large  as  a  man's 
arm.  Stones  larger  than  the  buckets  will  be  rolled  out  if  found  near 
the  surface  of  the  ground,  but  when  bedded  deeply  they  must  be 
removed  by  hand. 

Machine  G. 

This  is  a  comparatively  ncw  exeavator  very  similar  to  machine  F, 

the  principal  difference  being  in  the  buckets  (see 
fig.  8).  Each  of  these  is  like  a  broad,  low  T  with 
arched  top,  attachcd  by  the  vertical  stem  to  a  rih 
on  the  wide  rim  of  the  excavating  wheel.  The 
buckets  are  open  at  the  sides.  Two  stationary 
cleaners,  one  on  each  side  at  the  top  of  the  wheel, 
fio.  8.— Bucketa  oí  wh«i  scrape  the  dirt  from  the  buckets  into  short 
machine  o.  chutes  that  drop  it  at  the  sides  of  the  trench. 

These  buckets  wcre  designed  for  very  sticky  soils,  and  for  work  in 
loóse  material  are  fitted  with  spring  backs.  Either  steam  or  internal- 
combustion  engines  are  used,  the  latter  to  bura  kerosene,  distillate, 
motor  spirits,  or  gasohne.  Either  wheels  or  apron  tractors  can  be 
obtained.  The  limits  of  digging  of  the  various  sizes  are  the  same 
as  for  machine  F,  though  the  advertised  weights  of  a  few  of  the 
smaller  sizes  are  a  little  greater. 

Machine  H. 

Extreme  lightness  and  low  purchase  cost  are  the  most  notable 
features  of  machine  H  (fig.  9).  It  is  made  in  only  one  size,  digging 
4  ^  feet  deep,  but  will  dig  three  widths.  The  greatest  width,  which 
is  16  inches,  will  accommodf  te  14-inch  tile.  The  total  weight, 
ready  for  work,  is  3,600  pounds;  the  price  is  $1,800. 

The  machine  is  mounted  upon  four  wheels  having  8-inch  tires, 
and  the  excavating  wheel  is  placed  between  the  front  and  rear  axles. 
This  wheel  is  raised  or  lowered  as  desired  by  cables  passing  over  the 
top  of  the  frame.    Power  is  furnished  by  a  40-horsepower,  4-cyl- 
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inder  gasoline  motor  weighing  onlv  500  pounds,  which  is  mounted 
over  the  rear  axle.  The.  machine  is  moved  forward  by  pulliiig  on 
a  cable  fas  tened  to  the  front  of  the  machine  and  looped  over  a  pulley 
attached  to  a  "dead  man"  ahead.  It  is  easily  drawn  by  team  from 
one  job  to  another. 

The  eight  excavating  buckets  are  of  the  open  or  skeleton  type, 
and  there  is  a  spring  cleaning  bar  for  use  in  very  sticky  soil.  For 
work  in  sandy  material  special  frames  or  fillers  are  attached  to  the 
bars  of  the  buckets.  A  unique  feature  of  the  buckets  on  this  machine 
is  that  one  side  of  each  bucket  is  longer  than  the  opposite  side,  so 
that  one  end  of  the  cutting  edge  is  in  ád vanee  of  the  other  and  the 
result  is  a  "diagonal  draw"  cut.  Another  special  feature  of  this 
machine  is  that  all  the  excavated  material  is  not  carried  to  the  top 


Fio.  9.— Wheel  machino  II. 


of  tb.e  wheel,  but  any  loóse  earth  falla  out  of  the  buckets  soon  after 
tliey  get  above  the  graund  surface,  upon  a  revolving  cylinder  that 
throws  the  dirt  to  the  side  of  the  trench.  It  ia  claimed  that  con- 
siderably  less  power  is  required  to  opérate  this  machine,  because 
the  whole  amount  of  excavated  material  is  not  lifted  to  the  top  of  the 
wheel. 

Excavator  H  is  of  rather  recent  manufacture,  but  all  of  thia  make 
so  far  tried  seem  to  have  been  satisfactory.  Sticky  gumbo  has 
given  comparatively  little  trouble,  and  a  machine  has  been  operated 
in  ground  so  soft  that  the  wheels  sank  to  the  hubs  in  the  mud.  A 
crew  of  two  men  is  desirable  for  trenching — one  to  opérate  the 
machine  and  one  to  clean  the  crumbs  from  the  ditch  and  lay  the  tile. 
About  10  gallo ns  of  gasoline  are  used  per  day. 
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ENDLESS-CHAIN  EXCAVATORS. 

This  class  of  excavator,  like  the  wheel  machines,  has  steel  bed 
f ramos  mounted  upon  two  pairs  of  wheels  and  carrying  steam  engines 
and  boilers  or  internal-combustion  engines.  Apron  tractors  are 
often  used  instead  of  the  rear  wheels.  The  digging  apparatus  t 
operated  hy  a  sprocket  wheel  at  the  upper  end  of  the  frame,  receiving 
power  through  a  chaiñ  drive  from  the  engine  (see  fig.  10.)    At  the 


Fio.  10.— Digjfing  mechanism  oí  endless-chain  excavatora. 


end  of  their  upward  movement  the  buckets  empty  their  loads  upon 
an  endless  bolt  which  conveys  the  dirt  far  enough  to  the  side  that 
it  will  not  fall  back  into  the  trench.  Cutting  knives  or  teeth  on 
the  lip  of  the  bucket  are  often  used  in  hard  ground. 

Devices  for  cleaning  the  buckets  are  provided.  The  depth  of 
excavation  is  regulated  by  leven*,  gage,  and  targets  in  the  same  way 
as  for  the  wheel  excavators.  Shields  can  be  used  to  keep  the  trench 
from  caving  until  the  tile  have  bcen  luid. 
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Machín k  I 

This  excavator  (see  fig.  11)  carries  most  oí  the  weight  on  two 
tractors,  each  of  10  to  50  sqnare  fcet  bearing  Blirface,  depending 
upon  the  size  of  the  machine  and  thc  charaeter  of  the  soil.  The 
front  wheels  guide  the  machine  and  carry  a  iittle  weight.  rrhe  usual 
power  equipment  is  a  gasolinc  cnginc  of  the  vertical  water-cooled 
type  with  two  to  four  cylinders.  This  is  belt-eonnected  to  a  fric- 
tion  drum,  which  transmits  the  power  through  a  heavy  sproeket 
chain  to  the  excavating  chain  and  the  belt  conveyer.    The  gaso- 


FlO.  11.— Endle.'vw  hain  machine  I. 


Une  and  water  tanks  are  located  ahead  of  the  engine  on  the  front 
of  the  bed  frame.  The  machine  moves  forward  by  power  applied 
directly  to  the  tractors.  Its  average  speed  on  the  road,  when  not 
digging,  is  about  1$  miles  per  hour.  The  manufacturers  of  this 
machine  provide  a  device  that  prevents  soft  earth  from  working  up 
between  the  boards  forming  the  bearing  surface  of  the  tractor,  elimi- 
nating  a  source  of  annoyance  not  uncoininon  to  apron  tractors  gen- 
erally.  The  excavating  buckets  are  of  the  open  conical  scoop 
shape,  and  as  eacli  revolvcs  about  the  driving  wheel  it  is  scraped 
by  a  cleaning  device  that  causes  the  dirt  to  fáU  upon  the  belt  con- 
veyer. This  conveyer  can  be  shifted  from  one  side  to  the  other 
with  Iittle  trouble,  permitting  the  dirt  to  be  piled  on  the  side  preferred. 
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The  machino  is  made  in  two  sizes,  the  smaller  digging  1 2  to  22  inches 
wide  and  any  depth  not  exceeding  6  feet,  the  largor  digging  15  to  28 
inches  wide  and  any  depth  to  10  feet.  The  operator  can  adjust  the 
width  of  the  trench  merely  by  changing  the  knives  or  reamers  used 
with  the  buckets.  The  smaller  machine  weighs  about  9  tons,  is 
fitted  with  an  1 8-horsepowor  gasoline  engine,  and  costs  about  $.3,000. 
The  larger  machine  weighs  about  11$  tons  and  costs  about  $4,000. 
It  may  be  fitted  with  a  25-horsepower  gasoline  engine,  or  with  an 
18-horsepower  8$  by  8$  inch  steam  engine  and  25-horsepower  vertical 
boiler.  An  attachment  is  manufacturcd  which  will  cut  ditches  with 
sloping  banks,  having  a  máximum  depth  of  5  feet  and  a  máximum 
top  width  of  7 i  feet.  Only  one  man  is  needed  to  opérate  this  machino. 
The  average  fuel  consumption  is  about  15  gallons  of  gasoline  por  day. 
For  shipping  from  one  railroad  point  to  another,  these  machines  can 
be  loaded  upon  a  fíat  car  without  dismantling. 

Machine  J. 

A  noticeable  feature  of  this  machine  is  that  a  third  pair  of  wheels 
is  used  to  support  the  rear  end  of  the  digging  apparatus  (see  fig.  12). 
When  working,  the  rear  wheels  are  spread  wide  apart,  so  that  the 
truck  straddles  the  trench  and  the  waste  banks.  For  road  travel 
and  for  railroad  transportaron  the  rear  truck  is  narrowed  to  the 
width  of  the  others.  Tlie  front  end  of  the  frame  supporting  the 
buckets,  and  the  greater  part  of  the  weight  of  the  power  machinery, 
is  carried  on  the  two  large  wheels  of  the  middle  truck.  Spreaders 
can  be  used  to  widen  the  rims  of  these  wheels,  permitting  the  machine 
to  travel  over  very  soft  ground.  Both  the  front  and  the  rear  wheels 
can  be  stecred  so  that  turns  of  short  radius  can  be  made  both  on  the 
road  and  when  digging.  Power  is  furnished  by  a  gasoline  engine.  A 
friction  clutch  is  used  to  prevent  large  rocks  or  other  obstructions 
from  breaking  the  machinery.  This  excavator  ordinarily  moves 
under  power  applied  from  the  engine  to  the  large  middle  wheels, 
but  when  a  shield  is  used  in  the  trench  to  prevent  caving  of  the  sides 
the  machino  is  moved  by  pulling  on  a  cable  anchored  ahead.  The 
road  speed  is  about  1¿  miles  per  hour.  The  digging  equipment  is 
similar  in  general  to  that  of  excavator  I  already  described.  The 
buckets  are  of  a  special  conical  shape.  The  cleaning  device  is 
stationary,  with  a  spring  that  makes  the  cleaner  fit  each  bucket 
exactly,  and  has  worked  exceptionally  well  in  sticky  gumbo  soil. 
There  aro  two  conveyor  belts,  one  on  each  side,  which  meet  under  the 
middle  of  the  bucket  being  dumped.  When  both  conveyors  are  in  a 
horizontal  position  the  dirt  is  deposited  on  both  sides  of  the  trench ; 
all  may  be  placed  on  one  side  by  merely  raising  the  conveyor  on  the 
opposite  side  to  a  vertical  position.  The  mechanism  regulating  the 
depth  of  cut  is  mounted  upon  the  trailer  frame  that  conneets  the 
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rcar  wheels  and  the  forward  part  of  the  machine,  and  can  be  operated 
either  by  hand  or  by  power  froni  the  engine. 

Excavator  J  is  made  in  three  sizes.  The  sniallest  machine  cuts 
1 6  to  26  inches  wide  and  9  feet  deep,  weighs  about  8  tons,  is  equipped 
with  a  25-horsepower,  2-cylinder,  opposed  type,  internal-combustion 
engine,  and  costs  about  $4,000.  The  middle  size  cuts  28  to  47  inches 
wide  and  12  feet  deep,  weighs  about  15  tons,  has  a  40-horsepower 
engine,  and  costs  about  $6,000.  The  largest  machine  cuts  28  to  58 
inches  wide  and  20  feet  deep,  weighs  about  18  tons,  has  a  40-horse- 
power engine,  and  costs  about  $6,500.  An  extensión  for  digging 
deeper  than  the  stated  limits  can  be  furnished  for  the  two  larger 
machines.  Motor  spirits,  gasoline,  or  kerosene  can  be  used  for  fuel. 
This  machine  weighs  less  than  any  other  praetical  dcsign,  capable  of 
digging  to  the  same  limits,  that  has  yet  been  placed  on  the  market. 
In  the  two  larger  sizes  this  excavator  has  a  crane  mounted  on  the 


Fio.  12.— Endless-chain  marhine  J. 


trailer  frame  for  lifting  the  tile  from  the  sido  into  the  bottom  of  the 
trench.  The  windlass  for  the  crane  is  usually  worked  by  hand, 
but  it  could  be  operated  by  power  from  the  engine.  The  entire  trailer 
with  the  digging  mechanism  can  be  detached  by  removing  one  bolt 
and  disconnecting  the  hoisting  cable  and  the  chain  driving  the  buckets; 
the  forward  part  of  the  machine  then  can  be  used  as  an  ordinary 
traction  engine  for  hauling  or  other  power  purposes.  To  run  either 
of  the  larger  machines  two  men  are  necessary — one  to  opérate  the 
traction  and  one  to  regúlate  the  depth  of  cutting  and  to  opérate  the 
tile  crane. 

Machine  K. 

The  unique  feature  of  machine  K  (see  fig.  13)  is  that  the  excavating 
buckets  are  drawn  verticdly  up  the  end  of  the  trench  instead  of  at  a 
considerable  angle.  The  advantage  of  this  feature  is  that  the  machino 
will  cut  curvas  of  unusually  short  radius.    The  machine  moves  on  four 
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wheels,  the  rear  pair  large  and  havhig  24-inch  tires  that  can  be  in- 
creased  by  spreaders  to  48-inch  width.  The  machine  travels  on  the 
road  at  about  2\  miles  per  hour.  There  are  10  cylindrical  buckets 
attached  to  a  roller  chain,  which  travels  on  a  rigid  frame  shaped  like 
an  inverted  L,  with  the  vertical  stem  toward  the  front  of  the  ma- 
chine. The  buckets  are  filled  as  they  rise  vertically  from  the  trench, 
then  pass  back  over  the  horizontal  part  of  the  digging  frame,  and  drop 
their  loads  upon  the  belt  conveyor  as  they  turn  about  the  end  of  the 
frame.    Returning  forward  horizontally  they  pass  over  a  cleaning 


Fio.  13.— Endleas-chaín  machín*  K. 

píate  before  turning  downward  to  the  bottom  of  the  trench.  The 
cleaning  plato  just  fits  the  buckets  and  is  espccially  valuable  in  very 
sticky  soils.  It  is  in  turn  kept  clean  by  a  gear-driven  scraper.  Tho 
buckets  are  slotted  on  the  outer  side  and  the  bottoms  are  hingod 
to  permit  passage  over  the  cleaning  device  and  its  support.  A 
"crumber"  is  dragged  behind  the  excavating  frame,  to  scrape  up  anv 
loóse  earth  and  to  make  a  groove  in  the  bottom  of  the  trench  that 
will  keep  the  tile  in  perfect  ahgnment.  The  depth  of  cut  is  regulated 
accurately  by  raising  or  lowering  vertically  the  whole  digging  frame 
and  mechaiüsm. 
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Thifl  vertical-cut  excavator  is  made  in  two  sizes.  The  smaller  size 
cute  13  to  17  inchcs  wido  and  6£  feet  deep,  has  a  25-horsepower,  2- 
cylinder,  opposed  type  gasoliiic  enginc,  weighs  about  5£  tons,  and 
costa  approximately  $3,000.  The  larger  size  cuts  17  to  24  inchcs 
wide  and  9  feet  deep,  is  equipped  with  a  15-horsepower  steam  engine 
and  18  horsepowcr  vertical  boiler,  weighs  10  tons,  and  costs  about 
$4,000.  The  gasoline 
engine  oí  the  smaller 
machine  is  mounted 
o  ver  the  forward  truek' 
but  the  steam  engine 
and  boiler  are  mounted 
between  the  two  trucks 
on  a  strong  bed  frame 
with  the  water  tank  in 
front.  The  digging  ap- 
paratus  on  each  size  is 
placed  juat  behind  the 
rear  truck. 

In  beginning  a  trench, 
a  shallow  hole  must  be 
excavated  into  which 
the  digging  frame  is  low- 
cred  before  the  buckets 
can  be  started.  The 
smaller  machine  can  be 
operated  by  one  man. 
ThÍ3  size  can  cut  on  a 
curve  of  50  feet  radius. 
The  larger  size  requires 
a  crew  of  three  men — 
one  to  opérate  the  dig- 
ging machinery,  one  to 
tend  the  engine  and 
boiler,  and  one  to  haul  Fio.  14.— fkrapcr  machios  L. 

water.  About  30  barréis  of  water  and  a  ton  of  coal  are  needed 
per  day. 

SCRAPER  EXCAVATORS. 

As  previously  stated,  the  machines  in  this  ciass  are  merely  adapta- 
tions  of  excavators  originally  designed  for  digging  large  ditches. 
They  are  not  suited  to  trenching  for  small  tile,  and  seem  to  be  used 
entirely  for  large  tile  mains. 
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Machine  L. 

The  illustration  (fig.  14)  shows  a  drag-line  excavator  oí  ordinary 
design  bcing  used  for  laying  a  main  drain  of  very  large  tile.  Upon 
the  bed-frame  is  mounted  a  swinging  boom,  the  upper  end  of  which 
is  supported  by  a  cabio  from  the  top  of  tho  A-frame,  also  mounted 
upon  the  bed  of  the  machine.  The  bucket  or  scoop  hangs  on  a  cable 
from  the  upper  end  of  the  boom.  It  is  filled  by  being  dragged  length- 
wise  of  the  ditch  by  a  cable  pulling  directly  from  the  front  of  the 
machine.  The  loaded  bucket  is  raised  by  the  rope  from  the  boom, 
which  then  swings  it  to  the  waste  bank  to  be  dumped.  Another 
cable  from  the  hoisting  engine  may  be  run  over  a  shcave  on  the  end 
of  the  boom  to  lif  t  the  tile  into  place  from  beside  the  tiench.  Either 
steum  or  gasoline  power  may  be  used  to  do  all  the  work  of  digging> 
swinging,  and  dumping  the  dirt,  and  of  lifting  the  tile  into  place. 
Only  one  man  is  required  to  opérate  the  machine,  but  a  second  man 
is  needed  to  attach  the  lifting  cable  to  the  tile  beside  the  trench,  and 
a  third  to  fit  the  tile  as  they  are  placed  in  position. 

Machines  of  this  drag-line  type  are  sometimes  fitted  with  a  guide 
rail  for  the  bucket  to  give  better  control  of  the  place  and  dopth  of 
cutting.  Such  guides  may  help  in  making  a  clean,  smooth  trench. 
This  type  can  not  dig  to  grade  as  accurately  as  the  wheel  and  endless- 
chain  types,  and  the  bed  for  the  tile  must  often  he  smoothed  with 
sh  ovéis. 

BACK-FILLING  AND  TILE-LAYING  DEVICES. 

Some  operators  of  trenclüng  machines  have  equipped  the  exca- 
vators  with  mechanical  devices  for  ñlling  the  trenches  after  the  tile 
have  been  laid.  These  may  be  used  with  either  wheel  or  endless- 
chain  machines,  whenever  sufficient  power  is  available.  One  such 
arrangeraent,  manufactured  by  the  makers  of  excavator  J,  con- 
sista of  a  conveyor  belt  to  carry  the  dirt  from  the  excavator  to  a 
point  behind  the  man  laying  the  tile,  and  there  to  dump  it  into  the 
trench  (see  fig.  15).  The  frame  supporting  the  belt  is  mounted  on  a 
truck  that  straddles  the  trench.  Considerable  power  is  required  to 
opérate  this  conveyor. 

Simple  devices  are  V-shaped  plows  attached  to  the  excavators  by 
means  of  cables.  They  may  be  made  of  either  metal  or  wood.  As 
the  excavator  moves  forward  the  back-filler  is  dragged  along,  wide 
end  foremost  and  one  arm  on  each  side  of  the  trench,  scrapiug  the 
waste  banks  into  the  ditch. 

Steel  chutes  for  laying  tile  up  to  12  i n ches  in  di am éter,  without 
requiring  a  man  in  the  trench,  have  been  attached  to  trenching  ma- 
chines. These  have  not  been  wholly  successful,  at  least  partly  be- 
cause  tile  slightly  irregular  in  form  can  not  be  fitted  together  as  is 
done  when  they  are  laid  by  hand. 
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COST  OF  TRENCHING  BY  MACHINERY. 

The  cost  oí  trenching  by  machinery  depends  upon  a  number  of 
factors,  some  of  which  are  often  overlooked  in  considering  thc  pur- 
chase  of  such  a  machine. 

The  cost  of  operation  per  day  will  depend  upon  the  number  of  men 
and  teams  employed,  the  wages  paid,  and  the  amount  and  cost  of 
fuel.  In  respect  to  labor,  the  internal-combustion  engine  has  the 
advantage,  for  usually  only  one  skilled  operator  is  needed,  while 
steam  equipment  requires  also  a  fireman  and  a  team  with  drivor  to 
haul  fuel  and  water.  Not  all  workmen  are  paid  when  work  is  delayed 
by  unfavorablc  conditions  or  for  repairs,  but  the  operator  and  fre- 
quently  his  helper  are  employed  in  making  the  repairs,  and  it  may 


sometimos  be  necessary  to  pay  the  operator  for  time  lost  owing  to 
such  causes  as  rain.  Laying  tile,  blinding,1  and  back-filhng  the 
trenches  of  course  require  furthei  labor,  which  would  be  the  same 
for  any  machine  or  for  hand  labor,  unless  a  back-fiUing  device  is 
attached  to  the  excavator.  In  tile-drain  contracta  only  three  items 
are  usually  covered:  trenching,  laying,  and  blinding. 

The  amount  of  work  done  per  day  will  depend  upon  the  soil  con- 
ditions, the  strength  and  efficiency  of  the  machine,  and  the  skill  of 
the  workmen.  One  of  the  most  diflicult  soils  to  work  is  a  wet,  sticky 
clay;  a  sandy  subsoil  will  often  cause  difficulty.  The  presen  ce  of 
large  stones  or  tree  roots  will  of  course  interiore  greatly,  moro  so 
tharí  with  hand  ditching.  Very  hard  subsoil  may  make  progress 
slow.  Some  of  the  machines  have  worked  through  15  inches  of  frost, 
but  this  is  severe  work  for  any  excavator.    Some  clays  become 

>  "  niindinj?"  is  carefully  placinR  the  firnt  tow  inches  of  wvrth  around  and  over  the  tile  to  hold  It  in  posi- 
tion  and  protect  it  when  the  trench  is  being  filled. 
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baked  hard  enough  in  dry  periods  to  makc  trenching  slow.  These 
various  conditions  will  show  the  weak  points  of  a  machine,  and  mar 
cause  considerable  expense  for  repairs,  due  not  only  to  cost  of  rcpair 
work,  but  also  to  timo  lost. 

It  is  interesting  to  noto  a  few  instan  ees  of  work  by  machines.  In 
a  saturated  loam  soil,  a  machine  F  dug  105  rods  of  trench  14}  inches 
wide  and  40  inches  deep  in  9  hours  (an  unusually  good  day's  run). 
In  a  heavy,  sticky  clay,  another  machine  of  the  same  type  dug  280 
rods  of  12-inch  trench  3}  to  5}  feet  deep  at  the  rate  of  61  rods  in  10 
hours,  the  best  day's  work  being  91  rods.  On  another  job  where 
the  soil  was  saturated  at  deptlis  of  3  to  5  feet,  progress  by  a  similar 
machino  on  a  12-inch  trench  was  as  follows: 


Performance  of  a  trenching  machine  of  the  whctl  type  (machine  F). 


Top  ^uil. 

Subsoil 

Average 
<lepth. 

Time. 

Average 
raí* 

Sllty  clay 

Ft't. 

3.7 
5  to  .*>i  5 
5to5.5 
SloS.5 

Rod$. 

30  3 
42.5 
21.2 
212.0 

Dey». 

1 

3 
2 
23 

R>*1*  per 
dat.. 
30.3 
11.3 
10.» 
9.2 

Silty  sand  

8.1 

306.0 

29 

10.55 

• 

In  the  sandy  subsoil  the  sidos  of  the  trench  caved  badly.  The 
ratos  on  this  work  aro  much  moro  nearly  indicativo  of  the  average 
performance  that  may  bo  expected  for  a  job  than  the  two  selected 
examples  given.  In  northern  Illinois  the  owner  of  an  excavator  of 
type  H  has  found  that  Iris  machine  will  dig  about  100  rods  of  trench 
3  feet  deep  por  10  hours'  actual  digging. 

The  matter  of  lost  timo  is  of  great  importance,  for  the  owner  is 
usually  losing  money  when  his  machine  is  not  digging.  The  portion 
of  a  year  during  which  a  machine  does  not  work  is  surprisingly  great, 
even  to  many  drainage  con  tractor»,  and  will  explain  why  trenching 
with  a  machine  costs  so  much  moro  than  ono  ordinarily  will  reckon 
even  after  watching  the  machino  work  for  several  days  under  adverse 
conditions.  Whilo  a  .  machine  is  on  the  work  there  is  loss  due  to 
stormy  weather,  and  sometimes  due  to  flooding  of  lowlands;  there 
are  delays  for  repairs,  including  waits  for  now  machine  parts;  and 
there  is  time  spent  in  moving  from  ono  trench  to  another.  Interest 
and  deprociation  charges  accrue  during  all  these  delays,  as  well  as  on 
Sundays  and  whilo  the  machine  is  being  transported  between  jobs  or 
lies  idle  waiting  for  now  work.  In  the  northern  States  thero  aro  two 
to  four  months  of  tho  year  when  frozen  ground  and  cold  weather 
prevent  work  of  this  kind,  except  at  rates  too  high  for  farm  drainage. 
A  contractor  who  has  his  machine  actually  digging  200  days  in  the 
year  is  fortúnate. 
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It  will  be  helpful  to  examine  the  record  of  one  large  contract  on 
which  the  conditions  wcre  fairly  good.  The  machino  of  type  F 
arrived  June  24  and  began  digging  July  3;  trenching  was  completed 
October  1.  Of  the  100  days  the  machine  was  on  the  job,  thero  woro 
14  Sundays,  61  days  of  machine  work,  and  25  days  lost  on  accoimt  of 
repairs,  rain,  and  miscellaneous  delays.  The  main  drain,  of  5-inch 
to  12-inch  tile,  was  358  rods  long  and  of  about  3.9  feet  average  dcpth. 
The  lateral  drains,  of  4-inch  and  5-inch  tile,  had  a  total  length  of 
6,055  rods  and  an  average  depth  of  about  2 i  feet.  Of  the  61  days  of 
work,  12  were  required  for  the  main  drain  and  49  for  the  laterals. 
The  average  rates  of  progress,  considering  only  the  days  of  actual 
work,  were  29.8  rods  per  day  for  the  main  drain,  and  123.6  rods  per 
day  for  the  laterals.  If  the  25  lost  days  be  included,  the  working 
days  actually  used  were  15  and  71  for  the  main  and  the  laterals, 
respectively,  and  the  average  rates  of  digging  are  then  computed  as 
23.9  and  85.3  rods  per  day. 

The  cost  of  this  contract  may  be  estimated  as  follows,  since  rather 


accurate  data  are  available: 

Freight  on  machine,  water  wagón,  etc  $78. 54 

Repairs  and  renewals   109.  92 

Fuel,  about  24  tona  coal,  deli vered   94.  90 

Lubrícating  oil   13.95 

Labor: 

Operator,  at  22J  centa  per  hour   $123.  58 

Fireman,  at  20  cents  per  hour   109.  80 

Team  and  driver,  at  $2  per  day   122. 00 

— -  -  355.38 

Horsefeed   60.12 

Incidental»   28.85 

Carap  equipment  for  laborera   29.  55 


Total  coet  of  operation   77 1 .  2 1 


To  the  foregoing  cost  of  operation  must  be  added  the  cost  of 
superintendence  and  of  "overhead"  charges  paid  by  the  contractor, 
such  as  office  rent,  clerical  hire,  and  travel  in  securing  the  contract; 
these  might  be  assumed  very  roughly  as  $150.  While  the  machino 
was  on  the  job  only  100  days,  thereshould  be  added  the  time  that  the 
machine  was  in  transit  to  the  job,  the  time  used  for  repairs  before 
shipment  to  the  work  (in  this  case  new  boiler  flues  were  placed  and 
some  machining  of  parte  was  done),  and  a  proportionate  part  of  the 
time  the  machine  is  idle  between  contráete  and  on  account  of  winter 
weather.  It  is  reasonable  to  assume  that  interest  and  depreciation 
should  be  charged  for  about  five  months.  The  machine  probably  cost, 
new,  about  $1,750.  Depreciation  on  machinery  of  this  kind  is 
especiallv  difficult  to  determine  accurately,  but  it  may  be  assumed 
that  by  the  end  of  four  years  the  excavator  will  have  been  practically 
rebuilt;  the  bed  and  perhaps  the  engine  will  be  in  fair  condition,  but 
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ronewals  of  other  parte  will  ha  ve  been  made  many  times.  On  this 
basis  the  cost  of  that  part  of  tho  contract  covering  the  trenching 
niachine's  work  is  computad . 

Cost  of  operation   $770 

Supcrintendence  and  overhead  charges   150 

Intereat..   50 

Depreciation   200 

Total  ,   1,170 

Dividing  this  cost  in  the  ratio  of  15  to  71,  the  days  requirod  for 
the  main  and  the  laterals,  the  cost  of  trenching  only  is  computed  as 
57  cents  per  rod  for  the  main  and  16  cents  per  rod  for  the  laterals. 
Tf  the  labor  for  laying  and  blinding  the  tile  cost  $3.82  per  day  for  the 
61  days  the  machine  was  digging,  the  total  cost  of  trenching,  laying, 
and  blinding  was  70  cents  per  rod  for  the  main,  and  19  cents  per 
rod  for  the  laterals.  The  main  averaged  3.9  feet  deep,  and  one-third 
was  wide  enough  for  10-inch  and  12-inch  tilo;  the  laterals  averaged 
2$  feet  deep,  all  of  minimum  width.  The  cost  for  the  main  is  unusually 
high,  while  that  for  the  laterals  is  unusually  low.  In  the  earlv  part 
of  the  work,  including  the  work  on  the  main,  digging  was  slow  becausó 
the  ground  was  very  dry  and  hard.  Several  buried  stumps  caused 
minor  breaks  and  some  delay.  Because  one  lateral  was  dug  and  the 
tile  laid,  and  rain  carne  before  connection  was  made  to  the  main, 
about  500  feet  of  5-inch  tile  had  to  be  removed,  cleaned,  and  relaid. 

It  is  interesting  to  compare  the  foregoing  contract  job  with  the 
following  work  done  by  a  landowner.  A  second-hand  steam  trencher 
of  type  F  was  bought  for  $500  on  January  8,  and  not  long  after  tho 
completion  of  the  work  on  November  5  it  was  sold  for  $400.  The 
work  on  this  farm  was  the  total  done  by  the  machine  in  the  year. 
The  total  length  of  trenching  was  3,830  rods,  the  average  depth  about 
32  inches;  5-inch  tile  was  tho  largest  laid.    The  cost  items  were: 

Freight  on  machine   $20. 00 

Travel  to  purchase  machine   17.  9ó 

Repaire  and  renewals   203.  09 

Fuel: 

4  tona  coal   $20. 00 

50  corda  wood  (cut  on  farm)   100. 00 

  120. 00 

Oil  and  groase   7.10 

Labor: 

Operator,  at  20  cents  per  hour   $276. 80 

Helper,  at  15  cent»  per  hour   207. 60 

Team  and  driver,  17  J  centa  per  hour   121. 10 

  605.50 

Intereat  on  coat  of  machine   30.  00 

Depreciation   100.00 

Total  coat  of  trenching   1 , 103.  64 
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The  cost  per  rod  was  thus  28f  cents.  The  cost  of  laying  and 
blinding  the  tile  was  $331.70  for  3,830  rods,  or  8¿  cents,  making 
the  total  cost  37$  cents  per  rod  for  trenching,  laying,  and  blinding. 
The  top  soil  was  loam,  overlying  a  compact  silty  clay  subsoil.  A 
good  many  small  bowlders  were  encountered,  and  hardpan  was 
sometimos  íound  where  the  cutting  was  as  deep  as  3$  feet. 

A  machine  of  type  H  worked  from  January  1  to  April  18  in  stiff, 
heavy  clay.  The  total  length  of  drain  was  3,075  rods,  including 
about  1,200  feet  of  10-inch  and  12-inch  tile;  the  average  depth  3\  feet. 
For  about  600  feet,  6  inches  of  lime  rock  was  encountered  that  required 
blasting.  About  one-third  of  the  length  was  through  a  hardpan 
subsoil  that  could  not  be  shoveled  by  hand  until  it  had  been  loosened 
with  picks.  Frequent  rains  kcpt  the  ground  satura ted  most  of  the 
time.  Of  the  92  working  days,  32  "were  lost  on  account  of  rain  and 
repairs.  The  cost  of  trenching,  laying,  and  blinding,  including  setting 
grade  stakos  and  leveling,  but  not  back-filling,  was  as  follows: 


Labor   $606.64 

Repairs   46.  65 

Gasoüne,  oil,  etc   58.  27 

Board  for  part  of  crew   51.  00 

Interest  and  depreciation   240.  00 


Total   1,002.56 


1*1103  is  equivalent  to  32.6  cents  per  rod.  There  was  no  freight  to 
be  paid,  and  the  farmer  moved  the  machine  from  one  drain  lino  to 
the  next.  Interest  and  depreciation  are  computed  at  $4  per  day  of 
actual  digging,  which  seems  reasonable  for  this  machine,  if  kept 
fairly  busy. 

The  same  machine  worked  from  April  20  to  June  6  in  a  sandy  loam 
with  weather  and  soil  conditions  favorable,  although  one  rain  caused 
•sorac  littlo  caving  of  tronches.  The  length  of  drain  was  1 ,450  rods, 
including  600  feet  of  10-inch  and  12-inch  tile;  the  average  depth 
was  3  feet.  Of  the  42  working  days,  3  were  lost  on  account  of  rain, 
3  for  repairs,  and  8  waiting  for  necessary  work  by  another  con  tractor, 


all  of  which  are  charged  in  the  following  cost  : 

Labor  $259.  90 

Gasoüne,  oil,  etc   31.  50 

Repairs   16. 40 

Board  formen   30.00 

Interest  and  depreciation   112. 00 


Total..   ,   449.80 


This  is  equivalent  to  31  cents  per  rod  for  setting  grade  stakes, 
leveling,  trenching,  laying,  and  back-filling.  The  cost  of  the  delay 
for  another  con  tractor  amounted  to  $38.80,  or  2.7  cents  per  rod. 
There  were  no  freight  or  hauling  expenses  on  this  contract. 
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The  foregoing  figures  show  a  considerably  greater  cost  than  >uch 
work  is  generally  supposed  to  involve;  however,  the  writer  beberes 
Ihat  when  the  total  expense  and  the  amount  of  work  done  in  the 
whole  year  are  counted  up  the  costs  given  will  be  found  not  far  from 
the  average. 

For  tile  trenching  and  laying  by  hand,  where  experienced  men  are 
employed,  the  rate  of  progress  for  one  bottom  man  and  one  top  man 
for  the  smaller  size  of  tile  laid  not  more  than  3  feet  deep,  is  ordinarily 
15  to  30  rods  per  day,  depending  largely  upon  soil  conditions.  In 
some  sections  of  the  country,  where  the  use  of  unskilled  colored  labor 
is  necessary,  the  same  number  of  men  will  put  in,  even  with  good 
supervisión,  only  5  to  8  rods  per  day  per  man;  the  cost  for  this  labor 
per  man  is,  of  course,  considerably  less  than  for  the  other.  Hand 
trenching,  laying,  and  blinding  by  experienced  men  in  good  loamy 
soils  costs  from  25  to  40  cents  per  rod  for  depths  not  exceeding  36 
inches,  and  in  sticky  soils  from  40  to  50  cents  per  rod. 

It  will  be  noted  that  there  is  not  a  great  difference  in  the  cost  of 
trenching  by  hand  and  by  machine.  The  advantage  of  the  latter 
method  is  in  the  shorter  time  required  te  install  drains  and  the  less 
troublo  in  securing  the  few  workmen  wanted.  Men  capable  of  satis- 
factorily  operating  a  trenching  machine  can  usually  be  found,  even 
where  it  is  impossible  to  secure  workmen  to  do  acceptable  hand 
trenching  without  cióse  and  constant  supervisión.  On  the  other 
hand,  afarmer  buying  an  expensive  machine  to  do  a  small  amount  of 
work  inight  experience  some  diíficulty  in  keeping  it  busy  with  profit 
until  it  can  be  sold. 

SELECTING  A  TRENCHING  MACHINE. 

In  selecting  a  trenching  machine,  the  prospective  purchaser  should 
consider  carefully  the  amount  of  work  to  be  done  by  it,  the  dimen- 
sions  of  the  tronches  to  be  dug,  the  nature  of  the  soil  to  be  excavatod, 
and  other  conditions  of  work. 

The  wheel  type  of  excavator  is  most  generally  used  for  installing 
farm  drains,  probably  owing  to  a  lower  cost  for  the  smaller  sizes  thaii 
the  cost  of  the  chain  type.  Machines  of  the  latter  kind  have  greater 
range  in  size  of  trench  than  wheel  excavators  of  the  same  weight, 
and  seem  to  be  better  adapted  for  work  when  there  is  a  great  deal  of 
8-inch  tile  and  larger.  When  the  greater  portion  of  a  job  is  small  tile 
at  ordinary  depths,  of  course  the  excavator  should  be  suited  to  the 
major  part.  Some  of  the  machines  are  so  constructed  that  the 
excavating  mechanism  can  be  easily  detached,  leaving  the  other  part 
available  as  a  traction  engine  or  to  furnish  power  for  running  mis- 
cellaneous  farm  machinery. 

The  weight  of  the  excavator  is  importan  t  in  digging  soft  earth, 
and  may  require  the  uso  of  apron  tractors  instead  of  the  less  expensive 
wheels.    Sometimos  internal-combustion  engines  are  preferred  to 
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Bteam  equipment  becauso  th&y  weigh  less.  Internal-combustion 
engines  are  also  quite  popular  for  the  smaller  machines  because  the 
number  of  men  required  for  operation  is  less,  but  they  are  not  so 
dependable  for  continuous  operation  as  steam  engines,  and  the  latter 
equipment  is  therefore  generaUy  preferred  for  large  machines.  In 
Borne  localities  gasolino  and  similar  fuels  are  not  easily  obtainable, 
and  if  wood  is  plenty  and  cheap  this  may  make  steam  machinery  more 
desirable.  When  the  same  engine  is  to  be  used  for  grinding  feed  and 
for  similar  work,  the  readiness  with  which  internal-combustion  engines 
can  be  started  makes  them  desirable. 

A  trenching  machine  should  be  constmcted  of  good  materials 
and  be  well  proportioned  for  strength.  Simplicity  of  construction  is 
desirable.  The  great  loss  of  time  on  a  job  due  to  faulty  operation  of 
internal-combustion  engines  and  to  delays  for  repairing  broken 
chains,  bolts,  gears,  and  other  pieccs,  requires  the  elimination  of  as 
many  parts  as  practicable.  The  cost  of  repairs  depends  a  great  deal 
upon  the  skill  and  care  of  the  operator.  Comparatively  little  time 
is  consumed  in  moving  from  one  drain  to  another. 

While  it  is  manifestly  impracticable  to  make  a  hard  and  fast  rule 
which  the  landowner  may  apply  in  seleeting  a  trenching  machine 
for  his  particular  needs,  the  following  general  statements  may  be  of 
assistance. 

If  a  landowner  expects  to  install  100  rods  of  tile  drain  in  soil  which 
would  require  picking,  but  wlüch  contains  no  rock,  he  would  be 
justified  in  buying  a  ditching  plow  costing  as  much  as  $20.  If  he 
proposes  to  construct  1,500  rods  of  tile  drain  in  soil  freo  from  rock 
and  large  roots,  the  landowner  can  well  aíTord  to  purchase  a  horse- 
drawn  ditching  plow  costing  from  $250  to  $300 ;  and  if  it  be  assumed 
that  the  owner  can  sell  his  machine,  when  his  ditching  is  completed, 
for  $100,  he  would  be  justified  in  purchasing  such  a  machine  for  the 
construction  of  1,000  rods  of  drain.  For  the  installation  of  as  much 
as  5,000  rods  of  drain  in  a  soil  free  from  rock  and  large  roots,  the 
purchase  of  a  power-driven  trenching  maclüne  costing  as  much  as 
$1,500  probably  would  be  justified,  on  the  assumption  that  the 
machine  could  subsequently  be  sold  for  one-half  its  original  cost. 
Very  economical  results  are  often  to  be  obtained  where  soveral  land- 
owners  unite  in  the  purchase  of  such  a  trenching  machine  as  is  most 
suitable  for  their  combinod  work. 

Machines  costing  over  $1,800  are  suitable  for  contractors,  owners 
of  large  plantations,  and  others  having  an  unusual  amount  of  trench. 
ing  to  do.  However,  landowners  who  have  at  least  5,000  rods  of 
drain  to  construct  and  who  intend  to  buy  a  power  tractor,  should 
investigate  the  suitability  of  some  trencher  having  a  detachable 
tractor  that,  when  separated  from  the  digging  apparatus,  would  fulfill 
the  purposes  of  any  other  tractor. 
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CONCLUSIONS. 

In  comparing  the  real  costs  of  difieren  t  machines  and  implemento 
one  must  consider  not  only  the  purchase  price  and  the  operating  cost 
for  fuel,  oil,  and  labor,  but  also  repairs,  intorest  on  thc  invcstment,  • 
and  dcprcciation .  The  interés  t  on  $20  invcstcd  in  a  plow  is  not  largo, 
repairs  will  cost  little,  and  thc  implcment  will  last  many  years. 
For  a  $3,000  cxcavator  thc  intcrcst  charge  would  be  $180  per  year 
at  6  per  cent,  dcprcciation  might  be  $450  or  moro  por  year,  and 
repairs  would  be  considerable.  Operating  expenses  and  repair  costs 
depend  largcly  upon  thc  amount  of  work  done,  but  interest  and  de- 
preciation  continué  whether  the  machine  is  in  operation  or  stands 
idlc.  Therefore  the  owncr  of  an  expensive  machine  must  keep  it 
busy  a  large  part  of  tlic  time  if  his  invcstment  is  to  be  profitable. 

On  large  jobs  costly  excavators  may  profitably  be  cmployed,  but 
an  inexpensive  tool  may  be  most  economieal  for  work  that  can  well 
be  done  a  little  at  a  time  when  men  and  teams  regularly  cmployed 
on  the  farm  might  otherwise  be  idle.  One  of  the  greatest  advan- 
tages  of  the  largo  machines,  froin  the  farmer's  viowpoint,  is  that  the 
work  is  done  rapidly;  from  a  eontraetor's  vicwpoint  there  is  often 
grcat  advantage  in  using  only  a  few  men,  as  the  employmont  of  large 
numbers  often  involves  labor  diflieulties.  The  larger  machines  can 
be  used  most  advantageously  where  thc  drains  are  long  and  parallel. 

Work  is  slow  and  costly  in  caving  soil,  in  boiling  quicksand,  and 
in  sticky  gumbo.  Large  stones  and  roots  cause  annoyance  and  delay, 
and  if  in  large  quantity  may  makc  liand  spading  the  cheapest  method 
of  excavation. 

Thc  cost  data  given  on  the.  preceding  pag<\s  must  be  used  with 
extreme  caution,  principally  because  the  kind  and  condition  of  the 
soil  and  the  skill  of  thc  operator  aíTect  the  cost  so  greatly.  The 
quality  of  the  work  also  dependa  upon  the  carcfulness  and  experi- 
ence  of  the  operator.  Kach  purchascr  must  consider  thc  hmits  of 
the  work  he  will  have  to  do  and  the  conditions  to  be  encountored, 
then  determine  what  machine  will  best  meet  the  requirements  as  a 
whole. 
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The  Economy  of  Farm  Drainage.    (Sepárate  640  from  Yearbook  1914.) 
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Report  on  Drainage  of  Eastern  Parts  of  Caes,  Traill,  Grand  Forka,  Walah,  and 
Pembina  Countiea,  North  Dakota.  (Office  of  Experiment  Stations  Bulletin  189.) 
Price,  25  cents. 

Report  on  St.  Francia  Valley  Drainage  Project  in  Northeaateru  Arkansas;  part  1, 
General  Report.    (Office  of  Experiment  Stations  Bulletin  230.)    Price,  70  cents. 

Land  Drainage  by  Meana  of  Pumpa.  (Office  of  Experiment  Stations  Bulletin  243.) 
Price,  10  cente. 

Preliminary  Report  on  Drainage  of  Fifth  Louisiana  Levee  District,  (  omprisiug 
Parishee  of  East  Carroll,  Madiaon,  Tensas,  and  Concordia.  (Office  of  Experiment 
Stations  Circular  104.)    Price,  5  cents. 

Progrese  in  Drainage.  (Office  of  Experiment  Statious  Document  1136.)   Price,  5  cente. 
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HYDROCYANIC-ACID  GAS  AGAINST  HOUSEHOLD 

INSECTS.1 

By  L.  O.  Howabd,  Entomoloffist  and  Chief  of  Burean,  and  C.  H.  Popkhok, 

Entomológica!  .Usistant. 


INTRODUCTION. 
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The  purpose  of  this  bulletin  is  to  enable  the  réadérJ;o< 
cyanic-acid  gas  safely  and  effectively  as  a  meaijs  oi  ¿estroying  ¡tnij 
various  insect  pests  of  the  household,  such  as 
roaches,  ants,  clothes  moths,  and  carpet  beetles. 

By  way  of  caution  it  should  be  stated  at  the  otftsef  tfc&éüni 
cyanic-acid  gas  is  extremely  poisonous  and  is  fatal  to  liirnran^üeings 
if  breathed  in  any  quantity,  while  the  chemicals  used  in  generating 
the  gas — sodium  cyanid  or  potassium  cyanid  and  sulphuric  acid — 
are  al  so  very  poisonous,  the  cyanid  being  necessarily  fatal  if  only  a 
small  piece  be  eaten  and  the  sulphuric  acid  burning  badly  when  com- 
ing  in  contact  with  the  skin.  Special  attention  is  called  to  the  full 
discussion  of  this  subject  on  pages  6  to  8,  under  the  heading  "  The 
cyanid  and  gas  a  deadly  poison."  The  chemicals  must  be  handled 
itrith  the  greate8t  care  and  the  fumigation  process  must  not  be  und*r- 
taken  until  it  is  thoroughly  understood  in  every  particular. 

Hydrocyanic-acid  gas  has  been  for  more  than  20  years  one  of  the 
most  effective  known  fumigants  in  use  against  noxious  insects.  It 
has  a  wide  range  of  applicability,  including  the  control  of  scale  in- 
sects on  citrus  and  nursery  stock  and  the  fumigation  of  greenhouses 
and^cold  frames,  and  it  is  a  standard  remedy  against  insects  in  milis 
and  warehouses.2    As  a  fumigant  against  household  insects  it  has 

1  A  revisión  of  Circular  No.  163  of  the  Burean  of  Entomology. 

■  Entomologista  have  long  notlced  that  Insects  vary  greatly  ln  thelr  susceptlblllty  to 
cyanid  fumes.  The  ordinary  kllling  bottle  used  in  making  collectlons  contains  cyanid  of 
potassium,  or  cyanid  of  sodium.  covered  wlth  plaster  of  Paris,  whlch  the  fumes  of  the 
cyanid  penétrate.  Certaln  weevlls,  especlally  hard-bodled  forma,  will  frequcntly  be  left 
overnlgbt  ln  a  cyanid  bottle  and  recover  after  being  removed.  It  has  been  not  leed  alao 
that  ln  greenhouses  certaln  inaects  r*cover  after  fumigation  wlth  hydrocyanic-acid  gas. 
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been  in  use  since  1898  and  has  proved  so  uniformly  effective  for  this 
purpose  when  properly  applied  that  in  spite  of  its  extremely  poison- 
ous  character  it  has  almost  entirely  replaced  other  and  less  poisonous 
gases.1  Rats  and  mice  are  also  killed  by  its  use,  and  it  fortunately 
has  the  effect  of  first  causing  these  animáis  to  rosh  out  from  their 
holes  into  the  open,  so  that  the  subsequent  annoyance  of  dead  rats 
and  mice  in  walls  and  under  floorings  is  not  experieneed.  The 
absence  of  any  bleaching  or  tarnishing  tendcncy  when  puré  materials 
are  used  is  also  a  strong  point  in  its  favor. 

MATERIALS  USED  IN  THE  FUMIGATION  PROCESS  AND  THEIR 

PROPORTIONS. 

In  the  formation  of  h3rdrocyanic-acid  gas  for  the  purposes  of 
fumigation  sulphuric  acid  in  a  diluted  form  is  permitted  to  act  011 
either  sodium  cyanid  or  potassium  cyanid.  In  the  resulting  reaetion 
hydrocyanic-aeid  gas  is  liberated,  while  the  remainder  of  the  salt 
imites  with  the  sulphuric  acid  to  form  sodium  or  potassium  sulphate, 
nonpoisonous  compounds.  Up  to  the  year  1009  cyanid  of  potassium 
was  used  almost  entirely  for  this  purpose.  but  since  that  time  cyanid 
of  sodium  has  taken  the  place  of  potassium  cyanid  and  the  latter  is 
not  now  easily  obtainable.2  Sodium  cyanid  in  its  puré  form  libera  tes 
nearly  a  third  more  hydrocyanic-acid  gas  per  pound  than  does  cyanid 
of  potassium  and  is  a  satisfactory  substitute  for  potassium  cyanid. 
Its  slightly  greater  cost  is  balanced  by  the  larger  yield  of  gas. 
Cyanid  of  sodium  is  now  being  manufactured  in  special  1-oimce 
molds  for  fumigation  purposes. 

*  ('nrbon  bisulphid  hns  sometlrae*  been  rorommeniled  as  n  substltnte  for  hydrocTanlc-acid 
ga«.  The  extremo  inilammuhility  of  this  substance,  howuvi'r,  and  the  cxplosiveness  oí  its 
Ta  por  when  conflned  rendor  it  perbaps  lesa  available,  and  the  danger  in  Its  use  more  than 
counteracts  the  danger  to  human  beings  from  hydrocyanic-acid  gaa.  It  has  been  found, 
moreover,  that  hydrocyanic-acld  gas  ls  much  more  effective  for  the  control  of  all  groups 
of  household  lnsccts,  with  the  cxception  of  the  beetles,  than  is  the  other  fumignnt. 

3  Should  potassium  cynnid  be  obtainable.  and  used  in  the>  fumigation,  1  fluid  ounce  oí 
comnicrcial  sulphuric  acid  (about  1.84  ep.  gr..  or  6G°  Raumé)  diluted  with  3  fluid  ounccs 
of  water  (to  inerease  tbe  bulk  of  the  Hquid  antl  insure  complete  chemlcal  aetioni  and  1 
ounce  of  high-grade  (98  per  cent)  cynntd  of  potassium  must  be  used  for  every  100  euhie 
feet  of  space.    The  formulu  per  hundred  cubic  fcct,  therefore,  is  as  follows : 

Potassium  cyanid  (98  per  cent)  avolrdupols  ounce —  l 

Oommercial  sulphuric  acid  fluid  ounce —  1 

Water    fluid  ounces—  :i 

Potassium  cyanid  was  formerly  obtainable  in  various  technical  grades,  ranging  be- 
tween  40  por  cent  and  98  to  100  per  c«-nt  actual  cyanid,  the  remainder  being  an  inert 
•alt,  usually  sodium  carbonate  or  sodium  chlorid,  which  i»  of  no  valué  in  fumigation  and 
ln  the  case  of  sodium  chlorld  is  a  positivo  dctrlment,  as  this  substance.  acted  upon  by 
sulpburle  acid,  produces  hydrochloric  acid,  which  decomposea  the  hydrocyanic-acld  gas. 
ln  cases  of  extreme  adultera!  ion  ns  much  as  6<>  per  cent  of  tbe  fumlgant  may  be  decom- 
poned  in  this  manner.  retsultlng  ln  inferior  eflVctiveness  and  tending  to  tarnlsb  pollahed 
metiil  suríaces  expoeed  to  the  gas.  If  chemically  puré  cyanid  is  used  UtUe  tarnishing 
resulta. 
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Tn  the  use  of  soctium  cyanid  the  grade  known  as  "  DH  t<>  99  per 
cent"1  should  be  procured,  and  combined  with  the  other  materials 
acoording  to  the  following  formula  : 2 


Tn  this  combination  sufticient  sulphuric  acid  is  added  to  libérate 
completely  the  excess  hydrocyanic  acid  in  the  sodium  cyanid,  since 
in  the  use  of  this  chemical  a  greater  amount  of  sulphuric  acid  is 
necessary  for  the  complete  exhaustion  of  the  cyanid. 

For  loosely  constructed  frame  houses  the  foregoing  amounts  may 
be  doubled  for  each  100  cubic  feet.  The  cyanid  costs  from  2:">  to  50 
cents  a  pound,  and  the  sulphuric  acid  (thick  or  more  sirupy  com- 
mercial  brand)  about  4  cents  a  pound. 

The  purity  of  the  cyanid  and  sulphuric  acid  to  the  degree  indicated 
is  essential  to  the  success  of  the  fumiga tion. 

Druggists  and  other  retail  dealers  generally  ha  ve  in  stock  only 
impure  grades  of  sodium  cyanid,  used  for  other  technical  purposes 
but  unsuitable  for  fumigation  on  account  of  the  greater  or  less  per- 
centage  of  sodium  chlorid  (common  salt)  and  other  adulterants 
contained.  The  presence  of  salt,  as  noted  in  relation  to  potassium 
cyanid  (see  footnote2,  p.  2),  greatly  reduces  the  amount  of  hydro- 
cyanic-acid  gas  given  off,  and  it  is  therefore  highly  important  to 
insist  on  the  best  commercial  grade  of  sodium  cyanid,  known  as 
08-00  per  cent,  containing  51  per  cent  cyanogen,  such  as  is  inanu- 
factured  especially  for  fumigation  purposes.  The  greater  amount  of 
cyanogen  (a  va  Hable  hydrocyanic-acid  gas)  in  cyanid  of  sodium 
necessitates  the  u>e  of  a  correspondingly  greater  amount  of  acid.  as 
indicated  in  tbe  formula  for  sodium  cyanid. 


Before  beginning  the  fumigation  the  house  must  be  vacated.  It  is 
not  necessary  to  remove  any  of  the  furniture  or  household  belongings 
unless  of  polished  nickel  or  brass,  which  may  tarnish  a  little.  Liquid 
or  moist  foods,  as  milk,  meats,  or  other  larder  supplies  that  are  not 
dry  and  might  absorb  the  gas,  should  be  removed  from  the  house. 
All  fires  should  be  put  out;  for  while  the  gas  will  not  burn  at  the 
dilution  employed  in  fumigation,  it  is  as  well  to  take  no  risks. 

The  cubic  contents  of  each  room  on  each  floor  should  be  carefully 
computed  and  a  tabular  statement  pre pared,  such  as  the  one  given 

1  This  grade  waa  formorly  known  un  128-130  per  cvnl  oyunld.  sino-  mi  oquul  amount 
by  welght  of  chemlcally  puro  sodium  cyanid  Hidrato*  IVA  por  cont  moro  hydrooyanir-add 
gas  than  does  puré  potassium  cyanid,  and  thl»  wns  expr»  ssed  by  designa  ting  tbo  puro  sodium 
cyanid  as  133  per  cent. 

*  For  rapid  work  It  may  be  stated  that  In  olthor  of  Mío  fnregotnir  formulas,  \vlu»r.»  the 
cyanid  i»  weighed  out  ln  pounda  avoIrdupoiH,  tlu>  snm  •  propnrtlons  may  bo  us»id  as 
expreascd  ln  the  formulas,  the  acid  and  water  being  measured  ln  plnts. 


SiNÜutn  cyanUl 
Sulphuric  acid. 
Water  


avoirdupois  ounce_.  1 

 fluid  ounees.-  1J 

 do   3 
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below,  designa ting  for  eadi  floor  and  the  different  rooms  the  capacity 
and  the  amount  of  water,  acid,  and  cyanid  needed. 

Table  designating  rooms,  capacity,  and  amounts  of  chemical*. 


Floor. 


Foiirth . 
Thirrl.. 


Second . 


First. 


Total. 


Room. 

Cublc 

Woter. 

AcM. 

Cyanid. 

Fl.  oz. 

Fl.  ta. 

17,000 

210 

70 

70 

2,800 

84 

28 

2* 

Middle  

1,400 

42 

14 

14 

2,200 

66 

22 

22 

15,500 

165 

W 

55 

Middle  

2,200 

66 

22 

22 

1 ' uc  k . , ........ 

2,000 

60 

20 

20 

1 4,400 

132 

44 

44 

Middle  

2,  400 

72 

24 

24 

Dinine  

2,900 

87 

29 

23 

Servant's  

1,200 

36 

12 

12 

Hall  

2,000 

60 

20 

20 

Kitchen  

1,800 

54 

1S 

IS 

37,800  |  1,138 

378  |  378 

The  house  is  prepared  for  treatment  by  seeing  that  all  the  Win- 
dows are  elosed  and  calked,  if  of  loóse  constmction,  with  wet  paper 
or  cotton  batting  tucked  tightly  into  the  crevices.  Gummed  paper 
strips  are  obtainable  for  this  purpose  and  may  be  pasted  over  the 
crevices  in  the  doors  and  windows,  making  the  room  practically 
gas-tight.  As  the  building  must  be  a  i  red  by  opening  the  windows 
from  the  outside,  those  selected  to  be  opened  should  be  examined 
to  see  that  they  pulí  down  easily,  and  if  too  high  to  be  reached  from 
the  ground  should  be.  provided  with  strong  cords  reaching  to  the 
¿round  that  they  may  be  easily  opened  from  below.  They  should  be 
opened  before  clo.sing  for  the  last  time  in  order  to  test  the  strength 
of  the  cord  and  should  not  be  pasted  up  or  calked.  The  fireplaoe 
fines  in  the  different  rooms  should  be  stuffed  with  paper  and  the  reg- 
isters  elosed.  Carpets  and  rugs  should  be  cleared  away  from  the 
floor  as  far  as  possible  to  prevent  their  being  burned  should  the 
acid  spatter  or  boil  over. 

For  generators,  stoneware  or  crockery  jars  having  a  capacity  of  4 
gallons  are  preferable  and  may  be  used  with  a  charge  of  up  to  3 
pounds  of  cyanid.  One  of  these  vessels  should  be  placed  in  each 
room,  with  the  exception  of  large  rooms  requiring  a  charge  of  more 
than  3  pounds  of  cyanid,  when  the  charge  may  be  divided.  One 
vessel  will  suffice  for  each  3,000  or  4,000  cubic  feet,  preferably  the 
former  amount.  Under  each  of  these  vessels  a  larger  vessel  or  a 
rather  thick  carpeting  of  oíd  ncwspapers  should  be  placed,  and  care 
must  be  exercised  to  see  that  none  of  the  vessels  is  cracked,  on 
account  of  the  danger  of  breakage  from  the  heat  generated  by  the 
process.  Deep  vessels  are  more  satisfactory  for  the  experiment  than 
the  washbasins  often  used,  but  the  latter  are  always  available  and 
will  serve  the  purpose.    Deeper  vessels  give  greater  depth  to  the 
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water  and  acid  and  accelerate  the  chemicnl  action,  and  there  is  less 
danger  of  spattering.  WheneTer  the  room  is  of  such  size  that  much 
more  than  3  pounds  of  cyanid  must  be  employed  for  it,  it  is  perhaps 
better  to  make  two  charges  of  half  size  for  such  room. 

PROCESS  OF  FUMIGATION. 

In  the  process  of  generating  the  gas  the  water  may  be  measured 
in  a  glass  beaker  indieating  ounces,  or,  for  convenience,  in  a  pint  cup, 
and  poured  into  the  generators.  The  acid.  measured  in  the  same 
receptacle,  is  then  slowly  and  gently  poured  into  the  water  to  avoid 
splashing  or  boiling.  For  all  ordinary  purposes  1  \  pints  of  the  acid 
and  3  pints  of  water  are  sufficient  for  each  pound  of  sodium  cyanid. 
The  acid  should  never  be  placed  in  the  generators  first^  as  adeised  by 
somc  writers,  since  e,rp(  runcc  (shon's  that  this  is  dangerous,  spatter- 
ing being  almost  certain  to  follow.  Wlien  the  acid  is  poured  into  the 
water  in  the  jar  an  ehullition  of  vapor  sometimes  arises.  Consider- 
able heat  is  also  developed  by  the  addition  of  the  acid. 

"\Vhen  the  cyanid,  which  previously  should  be  broken  into  pieces 
the  size  of  an  egg,  is  finally  dropped  into  the  combíned  acid  and 
water  mixture  bubbling  takes  place  similar  to  that  produced  by  a 
red-hot  iron  dipped  into  cold  water.  The  generation  of  hydrocyanic- 
acid  gas.  the  most  poisonous  gas  in  common  use.  l>egins  at  once. 
The  gas  is  colorless  and  has  an  odor  which  has  been  likened  to  that 
of  peach  kernels.  This  odor  is  decidedly  metallic,  like  that  produced 
by  striking  two  pieces  of  metal  togcther.  or  of  metal  against  stone. 
If  the  fumes  are  inhaled  in  any  considerable  quantity  they  are  almost 
certain  to  prove  fatal;  henee  the  necessitv  of  extreme  care  and  the 
advisability  of  the  presence  of  two  intelligent  operators  in  this  work. 
It  is  even  advisable,  espeendlv  when  the  first  fumigation  is  under- 
taken,  that  one  who  has  had  experience  with  this  method  of  fumi- 
gation be  present  to  give  directions. 

The  measuring  and  preparation  of  the  water  and  acid  in  the  fumi- 
gating  jars  should  be  undertaken  in  a  room  with  a  tile  or  concrete 
floor  if  possible,  as  the  strong  acid  used  is  apt  to  injure  wooden  floors 
or  carpets  should  spilling  oceur.  The  jars  may  then  be  distributed 
to  the  different  rooms  and  a  bag  containing  the  requisito  cyanid 
placed  by  the  side  of  each. 

The  house  is  now  in  readiness  to  be  fumigated.  Coats  and  hats 
and  everything  needed  outside  must  be  removed,  and  preferably  two 
persons  should  then  go  to  the  top  of  the  house,  taking  different  rooms 
on  the  same  floor  to  expedito  the  process,  and  place  the  bags  contain- 
ing the  cyanid  gently  into  the  vessels  to  receive  them.  The  chemical 
action  will  begin  at  once,  but  the  gas  will  not  rise  to  any  extent  for 
a  few  seconds  or  a  quarter  of  a  minute,  and  there  is  ampie  time  to 
leave  the  room  quickly  without  danger  of  breathing  the  gas.  Ilaving 
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finished  the  garret  or  top  floor,  the  operators  should  pass  rapidly  to 
the  next,  and  so  on  to  the  basement,  making  their  exit  through  the 
lower  door  to  the  street. 

Hydrocyanic-acid  gas  is  lighter  than  air,  and  consequently  rises; 
therefore  the  operation  must  be  begun  at  the  top  of  the  house. 

The  house  should  be  locked  from  the  outside  and,  if  necessary,  a 
warning  sign  put  up  to  caution  against  entrance. 

The  preparation  of  the  different  rooms,  getting  their  cubic  con- 
tents,  placing  the  vessels,  and  preparing  the  charges,  in  a  house  of  the 
size  indicated  in  the  foregoing  table,  will  take  from  two  to  three 
hours,  and  this  much  time  must  be  allowed  for.  The  house  should 
remain  closed,  for  the  gas  to  become  fully  generated  and  do  its  work, 
for  from  4  to  6  hours  at  least — preferably,  however,  and  to  get  the 
greatest  efficiency,  for  24  hours. 

Better  results  are  claimed  for  a  warm  temperatura,  say,  70°  F.  or 
abo  ve,  than  in  a  temperature  as  low  as  50°  F.  or  below.  Under  50° 
most  insects  become  torpid,  and  the  effective  action  of  the  chemical 
will  be  diminished,  especially  in  very  low  temperaturas. 

At  the  cióse  of  the  operation  the  doors  may  be  opened  and  the 
windows  lowered  or  opened  from  the  outside,  and  after  an  hour's 
airing  the  house  may  be  entered,  if  no  strong  odor  of  gas  is  detected, 
and  opened  up  even  more  thoroughly,  if  possible,  to  allow  a  complete 
airing  for  several  hours.  The  house  should  not  be  reinhabited  until 
all  traces  of  the  odor  of  the  gas  have  disappeared.  This  odor,  as 
stated  before,  has  been  compared  to  that  of  peach  kernels. 

The  contents  of  the  generating  jars  should  be  poured  into  the 
sewer  trap,  or  disposed  of  in  some  place  where  they  will  not  be  a 
source  of  danger,  and  the  jars  thoroughly  cleaned. 

THE  CYANID  AND  GAS  A  DEADLY  POISON. 

In  the  use  of  hydrocyanic-acid  gas  for  household  fumigation  we 
must  not  for  a  single  instant  lose  sight  of  the  fact  that  we  are  dealing 
with  one  of  the  most  poisonous  substances  known ;  that  the  accidental 
eating  of  a  small  portion  of  cyanid  will  necessarily  be  fatal;  and 
that  the  inhalation  of  a  few  breaths  of  the  gas  will  asphyxiate,  and, 
if  rescue  be  not  prompt,  have  a  fatal  termination.  It  is  much  better, 
therefore,  if  fumigation  be  contemplated,  to  put  the  work  in  the 
hands  of  some  one  who  has  had  experience,  if  such  a  person  be 
available ;  if  not,  to  consider  carefully  all  the  recommendations  and 
precautions  in  this  bulletin  and  become  thoroughly  familiarized  with 
them  before  undertaking  the  experiment. 

While  the  writers  thus  strongly  emphasize  the  dangerous  and  even 
fatal  qualities  of  this  gas  when  breathed  by  human  beings,  it  is 
worthy  of  remark  that  in  the  thousands  of  operations  which  have 
been  carried  on  with  this  gas  in  different  parts  of  the  world  only 
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three  cases  of  fatal  uccidents  to  human  beings  have  been  recorded. 
These  were  due  to  extreme  carelessness  in  its  use.  In  one  case  the 
operator  went  back  into  the  house  after  having  dropped  the  bags 
and  closed  the  building  for  some  time.  The  abundant  experience 
which  has  been  gained  by  the  different  members  of  the  forcé  of  the 
Burean  of  Entomology  and  many  others  in  the  fumigation  of  dwell- 
mg  houses  has  demonstrated  that  all  danger  i.s  easily  overeóme  by 
caro  in  conducting  the  operation.  In  all  the  house- fumigation  work 
which  has  been  done  during  the  last  10  years  no  accident  has 
oceurred,  except  in  one  or  two  instances  the  burning  of  rugs  in 
attempting  to  set  oíF  charges  in  too  small  vessels  and  a  case  of  head- 
ache  where  a  few  whiffs  of  much  diluted  gas  had  been  accidentallv 
breathed. 

It  follows,  from  what  we  have  just  said,  that  there  may  be  danger 
from  fumigating  one  house  in  a  row  of  houses  separated  only  by 
party  walls,  the  other  houses  being  inhabited.  Unnoticed  cracks  in 
,a  wall  would  admit  the  poisonous  gas  to  the  neighboring  house.  In 
snch  a  case  a  householder  must  consult  his  neighhors.  In  isolated 
houses,  however,  with  the  precautions  indicated,  the  operation  will  be 
a  safo  one.  The  fact  that  birds  resting  on  the  ridge  of  houses  in  which 
the  gas  was  being  liberated  have  been  killed  by  the  ascending  fumes 
indicates  also  that  where  the  house  to  be  fumiga ted  immediaU?ly  ad- 
joins  a  higher  structure  to  which  the  gas  may  possibly  gnin  entrance 
there  may  be  some  danger  to  the  oceupants  of  the  higher  structure. 

Single  apartments  or  rooms  in  buíldings  should  not  be  funúgated 
except  when  the  whole  building  can  be  vaeated  during  the  operation. 
In  case  of  contiguous  houses  of  loóse  construction  an  arranyement 
should  be  made  so  that  the  adjoining  houses  also  may  be  vaeated 
during  fumigation.1 

In  handling  the  acid  great  care  should  be  used  in  pouring  it  from 
the  bottle  and  in  putting  it  into  the  vessels  to  avoid  spattering  on  the 
hands  or  face,  since  it  will  burn  rapidly  through  the  skin,  and  should 
it  spatter  into  the  eyes  would  cause  serious  inflammation  or  loss  of 
sight,  or  if  on  the  clothing  it  would  burn  a  hole  in  the  garment. 
Should  a  drop  fly  to  the  hands  or  face,  bathe  the  part  promptly  and 
freely  in  water,  and  the  same  also  for  garments  or  the  carpet.  It  is 
further  desi rabie  to  have  at  hand  a  bottle  of  ammonia  to  neutralizo 
the  acid  should  it  spatter  on  clothing. 

The  handling  of  the  dry  cyanid  is  not  accompanied  by  any  danger 
if  there  be  no  open  wound  on  the  hand,  but  it  is  ad  visa  ble  to  wear  an 
oíd  pair  of  gloves  in  brenking  np  the  cyanid  and  putting  it  into  the 

1  One  of  the  fatalltiea  roentloned  In  a  preeedlng  paragraph  résulted  from  the  fumiga- 
tion of  a  bat*PDif*nt  In  an  apnrtment  house  not  oníy  wlthout  Heeing  that  tli^ae  npartm«'nt« 
nnel  the  entlre  ItuIhllnK  were  vaeated  and  closed  during  the  operation.  but  wlthout  cven 
warnlng  the  oceupants  In  the  apartments  above. 
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sacks,  these  gloves  to  be  afterwards  burned.  The  fact  that  the 
cyanid  has  a  superficial  resemblanee  to  sugar  adds  to  th*  drtnger  of 
keeping  it  about  the  premises,  and  it  is  much  better  at  once  to  bury 
deeply  or  throw  down  the  sewer  trap  any  left-c 


SUMMARY  OP  METHGl». 

.  - 

The  general  directions  for  treatment  ma  <*•      •  ^~xiz&3Líis 

follows:  — 

(1)  Prepare  tabular  statement  designating  room  caT>a"'tvanu^ 
amount  of  chemicals  for  each  cora    *  tment  and  secure  the  ^ni**1^ 
and  vessels  for  generating  the  gas 

(2)  Arrange  for  the  opening  of  V»-^-  <  --u  v  m»in  *hc  o. 
side  at  the  conclusión  of  the  fumírN»tio*  «mi  c^r         \  riste^  fire- 
places,  and  other  openings.    Do  necessary  calking  :»nd  r°niove 
carpets  and  rugs  and  moist  food  material        any  metallic  objeets 
which  are  likely  to  be  tarnished. 

(3)  Place  the  generating  vessels  in  each  room  with  a  thick  carpet- 
ing  of  oíd  newspapers  under  each. 

(4)  Break  up  the  cyanid  out  of  doors  and  place  it  in  thin  paper 
sacks  contuining  chr.  jges  suited  to  the  amounts  to  be  used  in  the 
different  raoms. 

(5)  Measure  iríto  each  of  the  generating  jars  the  proper  amount 
of  water  and  afterwards  add  the  acid  slowly  in  t'ie  proper  amount 
to  each  of  the  jars. 

(6)  Take  the  cyanid  in  bags  in;  a  basket  and  place  the  bags  con- 
taining  the  proper  amount  alongside  of  the  generating  jars  in  each 
room. 

(7)  Start  at  the  top  of  the  house  and  place  the  cyanid  gently, 
so  as  not  to  spatter,  into  each  jar  and  quickly  leave  the  room.  As 
soon  as  the  upper  floor  is  íinished  go  to  the  next  lower,  and  pass  in 
tliis  manner  from  floor  to  floor  until  the  basement  is  reached  and  exit 
is  made  through  the  lower  door.  If  two  persons  work  together  in 
this  operation  they  should  both  be  on  the  same  floor  together,  takin<r 
different  rooms. 

(8)  The  following  day,  or  after  the  completion  of  the  fumigation, 
open  the  windows  and  doors  from  the  outside  and  let  the  house 
ventílate  for  an  hour  before  entering  it. 

(9)  After  the  house  is  thoroughly  ventilatcd  and  the  odor  of  the 
gas  has  disappeared,  empty  the  jars  in  a  safe  place,  preferably 
through  the  sewer  trap,  and  wash  them  thoroughly  and  repeatedly 
before  using  them  for  any  household  purpose. 
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ECONOMIC  IMPORTANTE  OF  THE  PECAN. 

In  1909,  according  to  the  census  reporta  of  the  following  year,  there 
were  produced  in  tlie  United  Stutes  9,890,709  pounds  of  pecans, 
valued  at  $071,500 ;  15.028,770  pounds  of  hlack  walnuts,  vaiued  at 
$'244,479;  22,020,524  pounds  of  Persian  (English)  walnuts,  valued  at 
$2,207,330 ;  and  0,793.539  pounds  of  almonds,  valued  at  $711 .970.  The 
valué  of  the  pecan  crop,  theref<re,  wns  approximatelv  four  times  that 
of  the  black  walnut,  one-third  greater  than  that  of  the  almond,  and 
less  than  one-half  that  of  the  Persian  walnut 
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In  comparison  with  certain  fruits  the  valué  of  the  pecan  crop  of 
1900  was  approximately  one-ninetieth  that  of  apples,  one-thirtieth 
that  of  peaches  and  nectarines  combined,  one-ninth  that  of  pears, 
one-eighth  that  of  cherries,  and  one-quarter  that  of  Florida  oranges. 

In  the  number  of  farms  from  which  nut  trees  were  reported  this 
species  easily  takes  first  rank,  as  pecan  trees  were  reported  from 
81,493  farms.  black  walnuts  from  69,831  farms,  Persian  walnuts  from 
36,858  farms,  and  almonds  from  13,095  farms.  Therefore  16  per  cent 
more  farmers  were  engaged  in  raising  pecans  than  black  walnuts, 
124  per  cent  more  than  Persian  walnuts,  and  523  per  cent  more  than 
almonds. 

The  production  of  pecans  more  than  trebled  between  1899  and  1909, 
while  that  of  Persian  walnuts  doubled,  and  that  of  almonds  is  shown 
to  ha  ve  decreased  slightlv  during  the  same  period.1 

Taking  into  consideration  with  these  figures  the  facts  that  pecan 
planting  on  a  large  scale  and  the  introduction  of  intensivo  methods 
of  cultivation  were  but  fairly  inaugurated  when  the  census  of  1910 
was  taken,  that,  while  the  major  portion  of  pecan  planting  is  near 
the  Gulf  of  México  and  the  South  Atlantic  coast,  with  the  ex- 
ception  of  mountainous  and  low-land  sections  the  pecan  is  more  or 
less  common  over  practically  the  whole  southeastern  quarter  of  the 
United  States,  and  that  the  commercial  production  of  the  Persian 
walnut  in  this  country  is  as  yet  limited  to  but  small  portions  of  two 
States  (California  and  Oregon),  it  is  at  once  apparent  that  the  pecan 
is  destined  to  become  by  far  the  most  important  of  our  nut-bearing 
trees. 

NATIVE  RANGE. 

The  pecan  is  an  American  species  found  only  in  certain  parts  of 
the  United  States  and  México.  Figure  1  is  an  outline  map  of  the 
United  States,  showing  the  áreas  of  the  natural  range  and  the  districts 
within  which  it  is  now  under  cultivation.  From  this  map  it  will  be 
seen  that  with  the  exception  of  a  small  área  in  central  Alabama,  west 
of  Montgomery,2  the  eastern  boundary  of  the  section  to  which  the 
pecan  is  native  is  marked  by  an  irregular  line  drawn  southward 
across  central  Kentuckv  to  central  Tennessee :  thence  south  and  west 
to  central  northern  Mississippi  and  south  west  to  central  southern 
Louisiana;  from  this  point  the  line  parallels  the  borders  of  the  Gulf 
of  México  to  southern  Texas,  without  reaching  the  coast.  In  a  line 
nearly  parallel  to  that  of  the  eastern  border,  the  western  boundary 
of  its  natural  range  extends  from  southwestern  Iowa  across  eastern 
Kansas,  western  Okiahoma,  and  western  Texas  to  the  Rio  Grande. 

*As  the  production  of  almonds  varíe»  greatly  from  year  to  year,  this  is  not  an  abso* 
lutely  fulr  comparison. 

3Mohr,  i\  The  distrilmtion  of  somo  forest  trees  ln  the  Southern  States.  In  Gard.  and 
Foreut,  v.  6,  no.  280,  pp.  372-373.  1803. 
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CULTURAL  DISTRIBI  TION. 


East  of  the  Mississippi  River  and  its  northern  tributaries  the  pecan 
has  been  introduced  into  most  of  those  States  to  which  it  is  not  native. 
but  it  is  only  within  certain  local ities  that  orchards  of  named  varie- 
ties  have  attained  bearing  age.  With  the  exception  of  the  native 
trees  oceurring  in  western  Kentucky,  southern  Indiana,  southern 
Illinois,  southeastern  Iowa,  and  eastern  Missouri,  few  pecan  trees 
are  found  north  of  the  latitude  of  lower  Virginia.  Annual  crops 
from  even  the  native  trees  are  fairly  uncertain  north  of  the  39th 
degree  of  latitude,  or  about  that  of  Vincennes.  The  pecan  does  not 
adapt  itself  to  mountainous  sections  or  to  low  lands  where  water 


Fin.  1. — Outllne  mup  of  the  l'nite<l  Stnte*.  *ho\vlng  the  rnnueof  the  iHvnn  exclusive  of 
oreaslonal  planting*  In  the  WVstern  States  a  n<1  m  att.-r<-<1  tr«-«  s  thr..u«hout  the  West 


stands  on  or  near  the  surface  of  the  ground  for  considerable  periods. 
Few  trees  have  been  planted  in  the  southern  portion  of  peninsular 
Florida  or  in  mountainous  regions.  but  with  these  cxceptions  pecans 
are  not  uncommon  in  all  the  large  áreas  of  the  southeastern  United 
States. 

Near  the  Gulf  coast  there  are  frequently  found  large  trees  whose 
evident  age  indicates  that  the  planting  of  pecans  in  the  Southern 
States  to  the  east  and  south  of  the  área  of  the  natural  range  of  the 
pecan  has  been  in  progress  for  more  than  a  century.  The  planting 
of  orchards  of  seedling  trees  beg:in  about  *20  years  after  the  Civil 
War.  During  tlie  early  nineties  grafted  and  budded  tives  of  named 
varieties  were  secured  in  sufficient  numbers  to  permit  the  planting  of 
occasional  orchards  of  such  trees.  but  eomparatively  few  orchards  of 
either  seedlings  or  grafted  trees  were  planted  previous  to  1900. 


and  North. 
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Since  that  time,  however,  especially  during  the  last  8  or  10  years,  the 
planting  of  pecan  orchards  in  the  Southern  States  has  taken  place 
at  a  continually  increasing  rate.  In  southern  Mississippi,  southern 
Alabama,  central  and  southern  Georgia,  and  northern  Florida,  large 
áreas,  frequently  in  orchards  of  several  hundred  acres  in  extent, 
liave  been  planted  to  pecan  trees. 

In  cornparison  with  the  activity  in  pecan  culture  of  the  Southern 
States  the  West  has  shown  very  little  interest  in  this  nut.  Occasional 
small  plantings  inay  be  found  in  certain  parts  of  each  of  the  three 
States  bordering  upon  the  Pacific.  So  far  as  the  Department  of 
Agriculture  has  been  able  to  ascertain,  the  number  of  trees  planted 
in  either  Washington  or  Oregon  has  been  too  limited  and  scattered  to 
make  possible  any  satisfactory  report  as  to  the  probable  adaptability 
of  the  species  to  that  section.  The  most  favorable  reports  of  pecan 
performance  on  the  Pacific  coast  have  come  from  the  interior  val- 
leys  of  central  and  northern  California.  Very  favorable  reports  have 
been  received  from  í-mall  orchards  and  scattered  trees  (mainly 
seedlings)  from  Chico,  Woodland,  Winters,  Vacaville,  Elk  Grove, 
Stockton,  Farmington,  Patterson,  Fresno,  and  Bakersfield,  Cal. 
Reports  from  Anaheim  and  Whittier,  in  southern  California,  where 
great  trouble  is  experienced  with  pecan  rosette,  have  been  much  less 
encouraging.  In  the  opinión  of  one  of  the  leading  practical  horti- 
culturists  of  the  San  Joaquín  Valley,  the  pecan  offers  greater  induce- 
ments  for  that  particular  section  than  does  the  almond  or  the  walmit 
(Persian). 

SOIL  AND  MOISTURE  REQUIREMENTS. 

A  deep,  fertile  soil,  sufficiently  porous  to  admit  of  f ree  root  growth, 
well  drained  yet  by  no  means  dry,  is  considered  best  adapted  to 
pecan  culture.  Localities  in  whieh  the  water  table  is  within  reach  of 
the  taproot  seem  to  be  preferred  by  the  pecan.  This  fact  is  of  such 
common  belief  with  the  well  drivers  of  the  semiarid  portions  of 
Texas  that  they  seek  proximity  to  pecan  trees  when  boring  for  water. 
It  is  essential  that  the  trees  be  not  allowed  to  rema  i  n  in  stand  ing 
water  for  any  great  length  of  time,  although  an  occasional  overflow 
to  a  depth  of  several  feet  apparently  is  beneficial  rather  than 
harmful. 

The  soils  of  certain  localities  are  undoubtedly  better  adapted  to 
pecan  culture  than  those  of  others,  but  it  is  as  yet  impossible  to  pick 
the  best  soil  or  local ¡ty,  notwithstanding  the  claims  of  enthusiastic 
land  vendéis.  With  the  exception  of  the  southern  half  of  Florida, 
where.  as  shown  by  figure  1,  there  are  practically  no  cultivated  trees. 
there  are  a  suflicient  number  of  promising  thrifty  young  orchards  in 
the  southern  halves  of  the  States  bordering  upon  the  Gulf  of  México 
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and  the  eastera  halves  of  the  South  Atlantic  States  to  give  reason- 
able  assurance  of  the  commercial  possibilities  of  the  pecan  in  almost 
any  fertile  and  well-drained  portion  of  this  área.  However,  there  is 
as  yet  no  indication  that  any  one  section  is  preeminently  better  suited 
to  pecan  growing  than  other  general  sections. 

PROPAGATION. 

WHO  SHOULD  ATTEMPT  THE  PROPAGATION  OF  PECAN  TREES. 

Pecans  and  other  species  of  the  same  genus  (Hicoria)  are  more 
difficult  to  propágate  by  budding  or  grafting  than  fruit  trees.  The 
inexperienced  operator.  therefore,  nnist  expect  a  very  low  percentage 
of  successes  as  the  result  of  his  first  attempts  at  budding  or  grafting 
the  pecan.  Skilled  propaga tors.  however.  are  now  so  successful  that 
under  favorable  conditions  the  percentage  of  failures  is  no  longer  a 
matter  of  conscquence. 

Xo  attempt  to  bud  pecans  should  be  made  on  rainy  days  or  in  early 
mornings  following  heavy  dews.  Extremely  hot  days  should  l>e 
avoided,  especially  if  accompanicd  by  drying  winds.  Moderately 
cool,  cloudy  days,  without  wind  or  rain,  are  best  for  ]>ecan  bud- 
ding. 

The  propagation  of  pecan  trees,  like  that  of  fruit  trees.  is  a  highly 
specialized  industry.  The  selection  and  preparation  of  suitable  soil, 
the  choosing  of  seed  and  its  proper  care  previous  to  planting,  the 
details  of  planting,  the  care  of  the  yoting  seedlings,  the  work  of 
budding  or  grafting,  and,  finally,  the  d'gging  of  the  trees  are  all 
steps  which  require  experience,  and  oftentimes  the  most  experi- 
enced  nurserymen  are  in  doubt  regarding  the  best  inethods  to  em- 
ploy.  The  best  results  are  attained  where  the  quantity  of  stock 
grown  is  sufficient  to  permit  the  elimination  of  all  inferior  trees. 

The  importance  of  using  well-grown  nursery  trees  when  establish- 
ing  an  orchard  is  so  great  and  the  possibility  of  the  average  man 
being  able  to  raise  good  nursery  trees  is  so  doubtful  that  under 
ordinary  circumstances  it  is  far  l>etter  to  purchase  stock  from  some 
reputable  nursery.  When  trees  of  varieties  suited  to  the  particular 
section  where  the  planting  is  to  take  place  are  not  availuble,  or  some- 
times  when  new  varieties  are  to  be  first  propagated,  the  planter,  of 
course,  must  be  his  own  nurseryman. 

The  instructions  regarding  inethods  of  propagation  which  follow 
are  intended  not  to  inform  the  experienced  nurseryman  how  to  im- 
prove  upon  his  inethods.  but  to  assist  the  beginner  who  of  necessity 
is  obliged  to  raise  his  own  stock  or  who  has  trees  for  top-working. 
In  general,  the  inethods  and  principies  used  in  pecan  propagation 
are  also  applicable  to  the  propagation  of  hickories  and  walnuts. 
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SEED  SELECTION. 

The  experience  of  nurserymen  throughout  the  entire  pecan  sec- 
tion  indicates  that  plump-meated  nuts  of  médium  size  from  thrifty. 
productive,  aunual-bearing  trees,  free  from  disease,  are  the  most 
desirable  for  seed  purposes.  It  has  also  been  the  observation  of 
these  nurserymen  that  nuts  from  east  of  the  Mississippi  River  usually 
have  a  higher  and  more  prompt  percentage  of  germination  than  those 
from  Louisiana  or  Texas.  It  is  generally  conceded  to  be  important 
that  seed  should  be  selectcd  from  a  latitude  equal  to  or  north  of  that 
in  which  the  trees  are  to  be  planted. 

CARE  OF  THE  SEED. 

Pecans  intended  for  seed  should  be  retained  previous  to  planting 
in  as  nearly  as  possible  the  condition  of  the  nuts  at  the  time  of 
harvest.  If  the  nuts  become  dry  they  should  be  thoroughly  soaked 
before  planting.  If  to  be  held  over  fall  and  winter  for  spring 
planting  they  should  be  placed  in  moist  sand  (teehnically  speaking, 
"  stratified as  soon  as  harvested,  where  they  should  be  held  at  a 
low  temperature  in  a  dark  place.  They  may  be  kept  in  a  adiar  or 
buried  in  the  ground,  as  preferred,  but  in  either  case  precaution 
should  be  taken  to  guard  against  rodents,  fluctuating  temperaturas, 
and  insufficient  drainage. 

PLANTING  THE  SEED. 

Pecan  seed  may  be  planted  soon  after  harvest  or  early  in  the 
spring.  Fall  planting  does  away  with  the  need  of  stratifying  the 
seed,  but  involves  the  risk  of  very  considerable  loss  from  winter  in- 
jury  and  from  mice  or  other  rodents. 

Germination  is  earlier,  growth  quicker,  a  better  root  system  de- 
velops,  and  the  trees  are  easier  to  dig  when  grown  in  sandy  rather 
than  in  clay  ^oils.  Goocl  drainage  is  also  more  easily  effected  in 
sandy  soils,  and  for  these  reasons  light  soils  are  ordinarily  preferable 
for  nursery  purposes.  Irrespective  of  its  nature,  the  land  should  be 
thoroughly  prepared  before  the  seed  is  planted.  The  soil  should  he 
fertile,  well  pulverized,  yet  firm.  The  nuts  should  be  planted  2  to 
3  inches  deep  and  8  to  12  inches  apart  in  rows  4  to  6  feet  apart  and 
covered  with  firmly  packed  soil.  A  top-dressing  of  leaf  moid  or 
other  light  compost,  1  or  2  inches  deep,  will  aid  greatly  in  keeping 
the  soil  niel  low  and  moist. 

During  the  first  season  the  growth  of  the  pecan  is  confined  largely 
to  the  development  of  a  taproot,  which  is  usually  from  three  to  five 
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times  the  length  of  the  top.  In  ordinary  seasons  the  growth  above 
ground  will  not  be  more  than  6  to  12  inches. 

A  method  sometimes  practiced  is  to  plant  from  three  to  six  nuts 
at  the  place  where  the  tree  is  to  stand  in  the  orchard,  with  the  inten- 
tion  of  later  budding  or  grafting  the  best  seedling  and  removing 
all  others.  Those  who  advócate  this  method  do  so  on  the  ground  that 
to  cut  the  taproot,  as  is  customary  in  digging  trees  from  the  nursery, 
is  detrimental  to  the  tree  and  that  a  great  saving  of  labor  will  be 
accomplished  by  not  having  to  dig  and  transplant  the  trees. 

In  actual  practice,  however,  plantingthe  seed  in  place  rarely  proves 
satisfactory  and  is  not  recommended.  Some  of  the  reasons  why  it  is 
unsuccessful  are  :  (1)  The  young  trees  while  but  a  few  inches  tall  are 
exceedingly  difficult  to  protect  from  injury  by  careless  workmen 
when  engaged  in  caring  for  such  other  crops  as  may  be  growing  be- 
tween  the  rows.  (2)  It  frequently  happens  that  none  of  the  resulting 
seedlings  develop  into  suitable  stock  for  budding  or  grafting.  (3) 
There  is  always  a  wide  range  in  the  length  of  time  required  for  seed- 
lings, even  from  the  same  parentage  and  under  the  same  conditions.  to 
attain  the  proper  size  for  propagation  purposes,  and  as  a  result  the 
orchards  so  developed  show  a  most  undesirable  lack  of  uniformity. 
(4)  Transplanting  tends  to  encourage  the  development  of  a  fibrous 
root  system  and  is  therefore  a  benefit  to  the  tree  rather  than  a  detri- 
ment. 

Planting  seed  in  place  has  been  extensively  employed  by  the 
growers  of  Persian  walnuts  in  the  State  of  California.  Regarding 
it,  however,  the  authors  of  a  bulletin  on  the  subject  of  walnut  culture 1 
say  "  without  reservation"  that  "  in  no  instance  "  do  they  know  of  this 
method  proving  "  practical  or  satisfactory." 

COMPARISON  OF  BUDDED  AND  GRAFTED  TREES. 

The  pecan  does  not  reproduce  itself  true  to  seed ;  it  must  be  budded 
or  grafted  the  same  as  are  apples,  peaches,  oranges.  and  other  fruits. 
The  point  of  unión  between  the  stock  and  the  scion  should  be  at  least 
10  inches  above  the  level  of  the  ground,  as  it  has  been  observed  that 
trees  having  lower  points  of  unión  are  more  often  injured  or  killed 
during  severe  winters  than  are  those  with  points  of  unión  well  above 
the  ground.  As  the  bud  is  usually  inserted  10  inches  or  more  above 
ground  and  as  grafts  are  usually  below  the  sur  face,  budded  trees  are 
preferred  by  most  planters.2 

1  Smlth,  R.  E.,  Smlth,  C.  O.,  and  Rnmsey,  II.  J.  Walnut  culture  in  California.  Walnut 
bllght.    Cal.  Ajjr.  Exp.  Sta.  Rui.  231.  p.  211.  11)12. 

*  Nurserymen  flnd  praftlns  to  be  more  e<v>nomlcal  of  labor  than  huddlng.  as  it  is  usually 
perfonned  durintc  th«*  wlnter  at  a  time  wh*»n  labor  ls  plentlful  and  eheap.  For  ttai» 
reason  grafted  tree«  are  quite  as  eommon  in  the  market  a8  budded  trees. 
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Fio.  '2. — A  tool  .specially  dexigncd  for  cleft  írrnfUng. 


CLEFT  GRAFTING. 

One  form  or  another  of  cleft  grafting  has  been  longer  employed 
as  a  means  of  propagating  the  pecan  than  budding.  It  is  performed 
either  during  the  late  winter  months,  just  as  the  buds  begin  to  swell. 

or  very  early  in  the 
growing  period.  At 
that  time  theupward 
flow  of  sap  is  most 
rapid  and  the  unión 
will  be  formed  most 
quickly.  Scions  for 
grafting  of  all  kinds 
should  be  selected 
from  the  growth  of  the  previous  season.  Terminal  twigs  were  for- 
merly  almost  exclusively  used  and  are  still  preferred  by  some  propa- 
gators,  but  as  the  bud  at  the  end  of  the  braneh  rarely  produces  a 
strong  shoot,  ordinarily  drying  up  and  falling  ofF  instead,  terminal 
twigs  are  no  longer  used  to  a  large  extent. 

A  sharp,  fine-tooth  saw,  a  sharp  grafting 
knife,  a  specially  devised  grafting  tool  (fig. 
2),  a  short-handled  wooden  mallet  (fig.  3).  a 
quantity  of  raffia  and  grafting  wax  or  graft- 
ing cloth,  and  a  number  of  scions  constitute 
the  necessary  equipment  for  cleft  grafting. 
In  performing  the  opcration  of  cleft  graft- 
ing, the  trunk  or  limb  of  the  tree  to  be 
grafted  (known  as  the  stock)  should  be  cut 
squarely  across  with  the  saw.  The  knife 
edge  of  the  grafting  tool  should  then  be 
placed  across  the  stock,  either  o  ver  the  een- 
ter  or,  preferably,  to  one  side,  in  order  to 
avoid  the  pith,  and,  by  tapping  the  back  of 
the  tool  with  a  mallet,  split,  or,  better,  cut 
the  stock  to  a  depth  of  2  to  4  inches.  Re- 
more the  tool  and  pry  the  two  parts  of  the 
stock  apart  with  the  thick.  narrow  wedge 
projecting  from  the  back  of  the  grafting 
tool  at  the  extreme  end.  Prepare  the  scion  by  sharpening  its  lower 
end  with  the  grafting  knife  into  the  form  of  a  wedge  (fig.  4.  a  and 
b),  made  thicker  on  the  side  which  will  be  outermost  when  in  posi- 
tion  (fig.  4,  c).  Insert  the  wedge  end  of  the  scion  in  the  cleft  of  the 
stock  so  that  the  inner  bark  (the  cambium  layer)  of  its  thick  side 
will  be  in  cióse  contact  with  that  of  the  stock.  The  scion  should  be 
pushed  into  the  cleft  until  the  cut  surface  of  the  stock  is  on  a  level 


Fio.  3. — A  mallet  for  use-  in 
cleft  grafting. 
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with  the  base  of  the  first  buci.  It  will  do  no  harm  if  it  goes  slightly 
deej>er.  It  is  imperative  that  the  two  cambium  layers  be  brought 
together  as  closely  as  possible.  With  stocks  of  sufficient  size  a  second 
scion  may  be  similarly  placed  in  the  opposite  .side  of  the  cleft.  Re- 


4  J 


I'io.  4. — Cleft  gi'uftin».  Suceessive  xt»«ps  in  the  opera t ion  :  a  and  b,  Vlews  of  the  solón; 
c,  croKK  Meetion  of  th«-  scion,  thh-ker  un  nti"  slde  :  d,  the  ncion  in  plae«>  and  th«-  Ktoc-k 
HCt-urHy  tled  to  preven t  splitliiiK:  «'.  the  unión  eovered  with  grafting  wax  ;  f,  outer 
wrapping  «ecurely  held  with  str»n«. 

move  the  iron  wedge  from  the  middle  of  the  cleft  and  cover  the  cut 
snrfaees.  including  the  tip  of  the  scions  (unless  terminal  shoots  have 
been  used),  with  specially  p  repared  gnifting  wax,  being  careful  not 
to  cover  the  buds.  Tf  the  stock  is  weak  and  inclined  to  split  further 
after  the  wedge  has  been  removed,  it  should  be  tightly  wound  with 
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several  wrappings  of  a  stout,  rather  coarse  material  before  the  wax 
is  applied.  Where  a  large  amount  of  grafting  is  to  be  done,  the  best 
as  well  as  the  cheapest  material  for  wrapping  is  rama,  which  can  be 
obtained  from  dealers  in  nursery  supplies.  For  propagation  on  a 
small  sen  le  cotton  warp,  strips  of  oíd  muslin,  or  similar  material  will 
answer  fully  as  well. 

FORMULAS  FOR  GRAFTING  WAX. 

The  following  formulas  for  grafting  wax  will  be  found  satis- 
f actorv : 

1.  Mix  together  thorotiKhly  4  pnrts  (by  welght)  of  rosln,  2  parta  of  beeswax, 
nntl  1  part  of  tallow. 

2.  A  hanler  wax  for  use  In  warni  weather  is  marle  of  the  following:  Itosin, 
4  pounds ;  beeswnx,  1  pound ;  raw  llnsoed  olí,  one-half  to  1  plnt. 

To  prepare  either  formula,  melt  the  ingredients  together,  pour 
into  water,  and  pulí.  Rub  the  hands  with  oil  or  grease  before  using, 
to  prevent  sticking.  In  using  the  second  formula  the  proportion  of 
oil  will  depend  upon  the  season,  a  greater  quantity  being  necessary 
in  cool  weather. 

PREPARATION  OF  GRAFTING  CLOTH. 

Thin  calicó  or  cheap  muslin  saturated  in  melted  wax,  drained.  and 
allowed  to  cool  makes  a  material  which  answers  both  as  a  wax  and  as 
a  binding  substance.  Before  immersing  in  the  liquid,  tear  the  cloth 
into  strips  12  to  18  inches  wide  or  of  whatever  width  may  be  most 
convenient.  When  thoroughly  saturated,  take  it  from  the  solution 
and  while  still  warm  remove  the  excess  of  hot  wax.  Various  inethods 
of  accomplishing  this  removal  are  practiced.  On  a  small  scale  the 
cloth  may  be  wrung  out  with  the  hands,  but  when  larger  quantities 
of  material  are  to  be  made,  a  convenient  method  much  in  use  is  to 
draw  the  cloth  between  two  flat  pieces  of  wood.  A  simple  method  is 
certain  to  suggest  itself  to  any  ingenious  operator. 

When  grafting  cloth  of  the  proper  consisteney  is  used  raffia  will 
be  nnnecessary,  as  the  properly  prepared  material  carefully  wrapped 
holds  itself  in  place  without  being  tied. 

CARE  OF  CLEFT  GRAFTS. 

Obviously,  two  scions  placed  in  one  cleft  double  the  chance  of 
success.  With  an  ordinary  wrapping  of  waxed  cloth,  further  atten- 
tion  to  the  graft  itself  will  not  be  needed.  If  wound  with  stout 
material,  the  bandages  should  be  severed  as  soon  as  growth  has 
begun,  when  the  weaker  of  the  two  scions  should  be  cut  away.  If  both 
scions  are  allowed  to  remain,  the  formation  of  a  fork  between  the 
two  will  be  inevitable  and  splitting  will  l>e  very  likely  to  follow. 
A  single  seion  affords  a  much  better  opportunity  for  the  development 
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of  a  symmetrical  head,  and  there  is  less  danger  of  crowding  than 
when  two  scions  are  left. 

NURSERY  WHIP  GRAFTING. 

The  operation  of  whip  grafting  is  usually  perfornied  during  the 
latter  part  of  the  dormant  season  at  any  point  on  the  trunk  from 
immediately  below 
the  snrface  to  several 
inches  underground. 
For  this  method  of 
propagation  the  stock 
and  the  scion  should 
be  of  very  nearly  the 
same  size,  preferably 
not  more  than  three- 
fourths  of  an  ineh  in 
diameter  ñor  smaller 
than  a  lead  pencil. 
With  the  knife  held 
so  as  to  make  an  up- 
ward  stroke,  cut  the 
stock  entirely  across 
at  a  long  angle,  as 
shown  at  1,  figure  5. 
At  about  one  -  third 
the  distance  from  the 
unpcr  end  of  the  cut 
make  an  incisión  par- 
allel  with  the  grain,  as 
shown  at  2,  figure  5. 
Cut  the  scion  at  as 
nearly  the  same  angle 
as  possible  and  make 
a  similar  incisión  in 
the  cut  surface  one- 
third  the  distance 
from  the  upper  end 
of  the  cut,  as  shown 
at  3,  figure  5.  Push 
the  cut  surfaces  to- 
gether  in  such  a  way 
that  the  tongue  of  the 
scion  made  bv  the  in- 

■ 

cisión  will  be  crowded  into  the  groove  made  by  the  incisión  in  the 
stock,  as  shown  at  4.  figure  5.  Bind  the  two  parts  together  with  raffia 
or  other  material,  as  shown  in  figure  0  at  a  (not  as  appears  at  b),  and 
pack  firmly  with  earth.    The  use  of  wax  is  not  necessary. 


it 


.r>.  —  Wlilp  praftini:.  Karly  Ht<»p«  in  the  opnraíion  :  a 
and  b,  Vmtit  and  tddo  views  of  both  stock  aud  scion 
properly  cut:  c,  stock  and  sci«m  In  pnsltlon  and  rcady 
for  wrapplng. 
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CABE  OF  WHIP  GRAFTS. 

Young  trees  worked  by  the  whip-graft  method  will  require  littlf 
subsequent  attention  other  than  pruning  and  cultivation.  While 
staking  as  a  support  to  the  unión  is  not  necessary,  in  ordinary  case> 

the  use  of  stakes  will 
later  be  required  to  in- 
sure  erect  growth.  It 
will  be  un  necessary  to 
cut  the  bands,  as  with 
cleft  grafts,  as  the 
moisture  of  the  ground 
will  cause  the  wrapping 
material  to  decay  in  the 
course  of  a  few  weeks. 

ANNULAR  BUDDING. 

Budding  is  more  eco- 
nomical  of  propagating 
wood  than  is  grafting, 
as  a  single  bud  of  the 
variety  tobe  reproduced 
answcrs  the  same  pur- 
pose  in  budding  that  is 
served  by  a  scion  with 
two  or  three  buds  upon 
it  in  grafting.  Bud- 
ding permits  the  propa- 
ga tor  to  do  a  part  of 
his  work  during  the 
growing  seasom  while 
grafting  must  be  done 
at  a  season  when  the 
scions  are  yet  dormant 
but  just  as  the  stock  is 
starting  into  growth. 

Fio.  U.— Whtp  sraftinc  Later  sfeps  In  the  opera  t  ion  :  a,  It  ÍS  probable  that 
Proper  nietho,!  of  lyiiiK ;  1>,  Improper  method  of  tylng ;  more  pecan  trees  have 
r.  one  yeur's  growth  followlng  a  sm-eessful  unton.  1 

been  propagated  by 
annular  budding,  with  its  modifications,  than  by  all  other  methods 
of  propagation  combined.  The  process  is  also  known  as  "  ring " 
and  "flute"  budding.  Tt  is  performed  during  the  midsummer 
months  at  such  time  as  the  bark  is  found  to  slip  (peel)  most  readily. 
In  some  seasons  this  period  may  be  very  brief,  lasting  only  a  few 
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days,  while  in  other  years  the  time  dtlring  which  annular  budding 
may  successfiüly  be  performed  extends  over  a  period  of  several 
months.    In  the  latitude  of  southern  Georgia  it  is  not  uncommon 


Fio.  7. — A  metal  tool  npeeially  deslgned  for  use  in  unnulur  buddliitf. 

for  this  method  to  be  employed  froni  as  early  as  May  10  until  late 
in  July  or  even  in  August.  For  the  earliest  budding,  bud  sticks 
cut  while  dormant  and  held  in  storage  nmst  be  used.    The  first- 


Fic.  8. —  A  tiK>l  with  wimmI.h  handle  and  stoH  hlade«  si>eolally  desigued  for  use  ln  annular 

budding. 

fornied  buds  of  the  current  Beason's  growth  niay  be  used  during  the 
latter  part  of  the  summer. 

Annular  budding  consists  in  transferring  a  ring  of  bark  cut  from 
a  bud  stick1  of  the  desired  variety  to  which  a  bud  is  attached  to 

the  trunk  or  branch 
of  another  tree,  to 
™^    take  the  place  of  a 
J    similar  ring  of  bark 
previously  removed. 

Fl«J.  t.— Another  type  of  metal  tool  sjkc  lally  designed  for     SpeciallV  designed 
use  in  annular  budding-  i  i 

tools,   such    as  are 

shown  in  figures  7,  8,  and  0,  have  been  devised  for  the  purpose  of 
cutting  the  rings.  Two  ordinary  propagating  knives  having  single 
blades  may  be  fas^ened  together  and  made  to  answer  the  pur- 

1  The  bud  «tlck  Ih  a  branch,  usually  about  2  foet  in  lenpth.  cut  from  a  tree  of  the 
variety  to  be  propagato<1. 
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pose,  but  they  must  be  securely  held  together  or  they  will  not  work 
well.  Cut  a  ring  o£  bark  from  the  stock  with  one  of  the  tools,  slit 
it  with  a  single-bladed  knife,  and  peel  it  off.  Remove  a  similar 
ring  carrying  a  dormant  bud  from  the  bud  stick.   The  bark  of  the 

bud  stick  should  be 
slit  on  the  side  oppo- 
site  the  bud.  Imme- 
diately  place  this 
ring  in  the  spaceleft 
by  removing  the  bark 
from  the  stock  and 
wrap  at  once  with 
waxed  cloth,  taking 
care  not  to  cover  the 
bud  (fig.  10). 

PATCH  BUDDING. 

When  the  annular 
method  is  used  it  is 
necessary  that  the 
stock  and  scion  lie  of 
nearlv  the  sanie  size. 
If  the  bud  stick  is 
slightly  larger  than 
the  stock  a  portion 
of  the  bark  to  which 
the  bud  is  attached 
may  be  cut  away.  so 
that  the  two  ends  of 
the  ring  just  meet 
a  round  the  stock. 
.  If  the  bud  stick  is 

I  ns.  10. — Annular  budding.    a,  Itud  stkk  from  which  the  bud 

has  beeu  removed  ;  h,  the  huil  ready  f«>r  Insertlon  In  the  Sinallei*  thall  the 
matrlx  oí  the  stock  :  r,  the  stock  ready  to  reeeive  the  bud  ;  „  „f  K_ _|„ 

ti,  the  bud  after  belng  placed  in  posltion  and  carefully  7  * 

wrapped  ;  c,  growtb  taking  place,  the  wrapping  having  on  the  latter  may  be 
beeu  removed;  f,  growth  from  the  bud  supported  by  belng  i   rf     •       ^Ji'  x 
tled  to  the  stock  ({/)  above  the  unión.    Note  the  sears  lclt    111  w 
above  the  unión,  where  the  bud*  were  removed  In  order  complete     the  ring, 
to  direct  the  liow  of  sap  to  the  new  bud.  jn     actufll  pract¡ce^ 

rings  which  extend  only  partly  around  the  stock  are  most  com- 
monly  used.  This.  however,  is  not  truc  annular  budding,  l>ecause 
the  use  of  a  band  of  bark  which  extends  only  part  way  around 
the  stock  is  nicrclv  a  patch.  It  is  to  this  modification  of  the  an- 
nular method  that  the  term  "patch  budding"  has  been  applied. 
A  tool  specially  designed  for  patch  budding  is  illustrated  in  fig- 
ure 11.    It  consists  of  four  thin  steel  blades  fastened  together 
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in  the  forro  oí  a  rectangle.  The  tool  is  nsed  as  a  punch  and  cuts 
a  segment  of  bark  from  the  stock  and  from  the  bud  stick  Hve-eighths 
of  an  inch  wide  by  1  inch  long. 

A  fair  degree  of  snccess  in  patch  budding  by  using  an  ordinary 
single-bladed  budding  knife  is  reported  by  skillful  opera  tors.  The 
method  followed  is  to  cut  from  the  bud  stick  a  patch  of  bark  about 
half  an  inch  in  width  by  three  times  as  long,  in  the  center  of  which 
is  the  bud.  The  piece  of  bark  so  outlined  is  removed  from  the  bud 
stick  and  laid  over  that  of  the  stock.  Using  this  as  a  pattern,  in- 
cisions  are  then  made  a  round  it  in  the  bark  of 
the  stock.  The  pattern  is  then  removed,  the 
section  of  the  bark  outlined  in  the  stock  is 
lifted,  and  the  bark  from  the  bud  stick  is  put 
in  its  place. 

Some  varieties  of  the  pecan  are  more  difficult 
to  bud  successfully  than  others;  with  such  vari- 
eties the  annular  method  or  a  near  approach 
to  it  is  generally  most  successful.  With  the 
average  sorts,  however,  the  tendencv  among  the 
more  experienced  nurserymen  is  much  inclined 
to  favor  the  patch  method,  which  may  be  per- 
formed  with  any  of  the  tools  illustrated  in 
figures  7,  8,  9,  and  11. 

The  buds  best  suited  to  annular  or  patch  bud- 
ding are  those  in  the  axils  of  the  leaves  at  the 
base  of  the  current  season's  growth.  It  is  well 
worth  the  time  required  to  clip  the  leaves  away, 
cióse  to  the  buds,  10  days  or  2  weeks  before  the 
bud  is  wanted,  for  by  so  doing  the  wound  will 
heal  over  before  the  bud  is  needed :  otherwise,  a 
the  vigor  of  the  bud  through  evaporation  may  take  place. 

CARE  OF  ANNULAR  AND  PATCH  BUDS. 

In  annular  budding  the  transplanted  or  substituted  ring  of  bark 
sometimes  imites  with  the  stock  promptly,  permitting  the  upward 
flow  of  sap  to  proceed  without  much  interference.  When  this  is  the 
case,  the  top  should  be  carefully  pruned  back  sufíiciently  to  forcé 
the  proper  amount  of  sap  into  the  bud  to  cause  it  to  swell.  This 
pruning  should  be  done  with  great  care,  as  surplus  sap  is  likely  to 
accumulate  under  the  bark  of  the  new  bud  and  cause  it  to  decay  or, 
as  it  is  termed,  to  "  drown  n  the  bud.  If  the  tree  is  young  and  the 
growth  has  been  rapid,  preeaution  should  be  exercised  in  cutting 
back  the  top,  in  order  not  to  expose  the  tender  bark  to  the  heat  of  the 
sun.  Sufficient  foliage  should  be  left  to  serve  as  a  protection  from 
the  hot  sun.    If  the  supply  of  sap  be  limited,  it  will  be  well  to  cut 


Fio.  11. — A  metal  tool  Hpe- 
clally  deslgned  for  use 
íd  patch  budding. 

serious  lessening  of 
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out  all  buds  in  the  top  of  the  stoek.  All  dormant  buds,  both  above 
and  below  the  new  bud,  should  be  rubbed  off  as  soon  as  they  begin 
to  swell.  The  wrapping  about  the  new  bud  must  be  cut  as  soon  as 
growth  begins.  As  the  unión  made  by  a  bud  with  a  stock  in  any 
method  of  budding  is  at  first  merely  the  unión  of  two  pieces  of 

bark  and  not  of  wood. 
it  is  necessarily  weak 
during  the  first  few 
months.  To  avoid  the 
danger  of  breaking 
out  at  the  bud,  the 
new  growth  made 
from  the  bud  should 
be  provided  with  a 
support.  For  this 
purpose  a  temporary 
support  may  be  pro- 
vided by  leaving  a 
stub  of  the  original 
top  8  or  10  inches 
long.entirely  denuded 
of  foliage  (fig.  10. 
to  which  the  new  top 
may  be  tied.  When 
no  longer  needed  the 
dead  stub  may  be  cut 
a  wny  cióse  to  the 
unión.  Ilowever. 
stakes  will  berequired 
for  grafted  trees  and 
for  early-budded  trees. 
As  in  the  former  case, 
theoperationwillmake 
it  impossible  to  lea  ve 
a  stub  on  the  stock,  and 
in  the  hitter  the  new  growth  will  soon  reach  beyond  the  stub  which 
might  be  left. 

CHIP  BUDDING. 

Propaga tion  by  chip  budding  is  performed  in  the  early  spring  or 
late,  in  the  dormant  period.  Beca  use  of  being  done  at  this  season 
it  is  also  known  as  "dormant"  budding.  With  a  sharp  knife  a 
downward  cut  is  made  below  the  bud  on  the  bud  stick  to  a  depth 
of  perhaps  one-eighth  of  an  inch.  Kaising  the  knife  to  a  ]>oint 
above  the  bud,  a  long  downward  cut  is  made,  which  meets  the  lower 
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Fio.  12. — Chlp  or  "  dormaut  "  budding.  a,  Th««  bud  stiek  : 
(*,  the  bud  roady  for  lusvrtion  ;  v,  the  bud  Inserted  ln  tho 
nuitrix  of  tho  stock  ;  d,  the  bud  si-cundy  thnl  in  placo. 
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end  of  the  first  cut,  and  the  bud  is  removed  with  a  chip  attached.  as 
shown  in  figure  12.  A  similar  chip  is  removed  from  the  stock  and 
the  desired  bud  is  put  in  its  place.  After  setting  the  bud  it  should 
be  carefully  wrapped  with  such  material  as  will  hoid  the  cainbium 
layers  of  the  stock  and  the  bud  firmly  together  on  at  least  one  sido. 

Subsequent  treatment  similar  to  that  already  described  for  annular 
and  patch  budding  should  be  given. 

LENGTH  OF  TIME  TREES  SHOULD  REMAIN  IN  THE  NURSERY. 

In  the  Oulf  Coast  States  seed  nuts  are  ordinarily  planted  during 
the  months  of  January  nnd  February.  With  conditions  favorable 
for  rapid  growth,  a  large  percentage  of  the  young  seedlings  should 
be  large  enough  to  graft  in  V2  months  and  should  be  ready  for  trans- 
planting  by  the  end  of  the  second  season.  Tf  thev  are  to  be  budded 
they  should  reach  sufficient  size  for  that  purpose  by  the  middle  of 
the  second  season  or  when  at  the  age  of  18  months.  Another  period 
of  equal  length  will  be  required  for  the  trees  to  attain  the  desired 
size  for  transplanting.  ITnder  exceptionally  favorable  conditions 
grafted  trees  will  be  ready  for  planting  in  the  orchard  two  years 
from  the  time  of  planting  the  seed.  as  compared  with  three  years 
for  budded  trees  under  ordinary  circumstances.  In  actual  practice, 
however,  comparatively  few  trees  attain  sufficient  size  for  grafting 
until  the  end  of  the  second  season ;  the  greater  amount  of  grafting, 
therefore,  is  performed  on  roots  that  are  at  least  two  years  oíd. 

THE  PRESERVATION  OF  NUT-BEARING  FORESTS. 

The  valué  of  pecan-producing  forests  has  been  recognized  to  such 
an  extent  that  occasionally  enterprising  owners  have  taken  steps  not 
only  to  prevent  further  destruction  of  such  forests,  but  also  to 
increase  their  productiveness  by  a  careful  and  systematic  elimination 
of  all  unprofitable  trees,  so  as  to  give  the  advantage  to  those  pro- 
ducing  superior  nuts. 

This  work  is  well  worthy  of  encouragement,  but  before  under- 
taking  it  the  owner  should  consider  that  it  will  mean  the  bringing 
of  the  forest  trees  into  orchard  form  and  that  the  conditions  must 
be  made  as  nearly  like  those  of  an  orchard  as  possible,  if  orchard 
returns  are  to  be  realized.  He  must  rid  himself  of  any  misconcep- 
tion  that  he  may  have  to  the  eífect  that,  being  a  native  of  the  forest, 
the  pecan  tree  will  do  better  under  forest  conditions  than  under 
cultivation.  He  must  also  realize  that  the  transfonnation  of  a 
forest  in  this  manner  will  involve  considerable  time  and  expenso 
and  that  unless  carefully  followed  up  it  will  not  become  a  proíitable 
venture. 

As  clearing  the  forests  too  suddenly  will  tend  to  expose  the  remain- 
ing  trees  to  injury  by  high  winds.  the  thinning-out  process  should  be 
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brought  about  gradual ly.  The  least  desi rabie  pecan  trees  should  be 
marked  during  the  harvest  period  and  subsequently  removed.  In 
selecting  the  trees  to  be  kept,  those  with  low  heads  should,  as  f  ar  as 
possible,  be  given  preferenee,  and  tall  spindling  trees  should  be  so 
pruned  as  to  lower  the  head.  Broken  and  weak  lirabs  should  be  re- 
moved, so  as  to  insure  the  symmetry  and  compactness  of  the  tree,  but 
care  should  be  taken  in  pruning  in  order  not  to  leave  to  heal  over 
larger  wounds  than  may  be  necessary.  A  coat  of  paint  or  wax  should 
be  applied  to  all  large  eut  surfaces.  As  the  new  tops  begin  to 
assume  definite  form  in  later  years,  f  urther  improveinent  by  pruning 
should  continué,  but  this  remodeling  should  be  done  so  as  to  cut  as 
few  large  limbs  as  possible. 

In  order  to  secure  the  best  results  from  a  native  pecan  grove  it 
may  be  advisable  to  top-work  a  portion  or  all  of  the  trees.  If  so, 
scions  of  the  best  standard  sorts  grown  in  the  locality  should  be 
selected.  If,  however,  such  scions  are  not  available  or  if  the  forest 
is  in  a  locality  where  standard  sorts  have  not  demonstrated  their 
adaptability,  scions  may  be  selected  from  the  best  individual  trees 
in  the  forest  itself. 

In  selecting  the  trees  to  be  retained  it  is  best  to  choose  those  least 
affected  by  disease,  those  with  nuts  which  are  uniform  in  character 
and  quantity,  those  which  bear  early  and  regularly,  and  those  which 
shed  the  nuts  promptly  when  mature.  Vacant  spaces  in  the  wood 
lot  should  be  filled  by  planting  nuts  from  the  best  trees,  or,  better, 
by  planting  budded  or  grafted  trees  of  suitable  varieties.  The 
natural  grove  should  be  given  cultivation,  irrigation  if  necessary, 
and  fertilization  where  neeessarv,  the  same  as  an  orchard  of  nurserv- 
grown  trees.  A  pecan  forest  (fig.  13)  near  San  Antonio,  Tex.,  illus- 
trates  what  can  be  accomplished  by  such  treatment. 

TOP-WORKING. 

The  importance  of  top-working  as  a  means  of  changing  the  tops 
of  pecan  and  other  nut  or  fruit  trees  can  hardly  be  overestimated. 
By  this  method  seedlings  and  trees  of  unsatisfactory  varieties  may 
be  quickly  transformed  into  bearing  trees  of  more  valuable  kinds, 
new  varieties  may  be  hastened  into  bearing.  untried  sorts  may  l>e 
(|iiickly  tested  in  new  localities,  several  sorts  may  be  tested  on  one 
tree,  and  varieties  grafted  to  uncongenial  stocks  may  be  given  a 
new  trial  by  being  transferred  to  other  trees.  Seedling  orchards 
^cattered  over  the  entire  pecan  área,  as  well  as  wild  trees,  both  in 
the  forest  and  in  the  open.  are  being  transformed  in  this  manner. 

TREES  SUITABLE  FOR  TOP-WORKING. 

Top-working  can  be  successfully  done  on  either  the  pecan  or  the 
hickory,  and  one  may  be  grafted  on  the  other.    But,  notwithstand- 
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ing  the  fact  that  both  the  pecan  and  hickory  belong  to  the  same 
botanical  family  as  the  walnut  and  the  butternut.  the  relationship 
is  too  distant  to  permit  the  suecessful  grafting  of  the  pecan  or 
hickory  upon  stocks  of  either  the  walnut  or  butternut.  The  grafting 
of  the  hickory  is  discussed  under  another  heading. 

It  is  possible  to  top-work  pecan  trees  of  practically  any  size  or 
age,  but  the  advisability  of  attempting  so  to  transform  giant  trees 
or  those  that  have  begun  to  deteriórate  with  age  is  verv  doubtful. 
Top-working  is  of  greatest  valué  to  healthy  trees  under  30  years 
of  age. 


Fio.  13. — A  j>ecan  forest  near  San  Antonio,  Tex.,  in  process  of  traiisforiuatiou  hilo  ¡i  «rovo 
by  the  elimination  of  all  trees  other  than  the  raost  deslraule  pecana.  Note  the  distance 
betwcen  the  tro*'». 

HOW  TO  TOP-WORK. 


Top-working  is  done  while  the  tree  is  in  a  dormant  condition. 
At  that  time  little  danger  of  killing  the  trees  by  severe  pruning  is 
incurred.  With  the  exception  of  a  few  branches  which  should  be 
left  to  carry  on  the  vegttative  processes  of  the  tree  while  the  develop- 
ment  of  the  new  top  is  in  progress,  the  top  should  be  cut  back  to 
the  point  at  which  it  is  desired  the  new  head  should  be  formed. 
Usually  three  or  four  of  the  lower  limbs  are  left  for  this  purpose. 
If  a  large  number  of  trees  are  to  be  worked  over,  an  elevated  plat- 
form  of  convenient  height.  mounted  on  a  wagón,  will  prove  a  great 
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convenience  to  the  operator.  If  the  limbfi  to  be  cut  are  large,  wind  a 
heavy  chain  about  the  branch  immediately  below  the  place  of  cut- 
ting,  in  order  to  obvíate  the  danger  of  splitting.  A  shallow  cut  on 
the  lower  side  of  the  limb  will  further  tend  to  reduce  this  danger. 
Trunks  more  than  0  inches  in  diameter  heal  more  slowlv  than  those 
of  smaller  size;  whenever  avoidable  the  larger  trunks  should  not 
be  cut.  Figure  14  illustrates  a  tree  properly  cut  back,  and  figure  15 
shows  one  which  was  cut  back  too  severely.  The  top  may  be  cleft 
grafted  as  it  is  cut  back,  or  new  growth  may  be  allowed  to  start.  to 
be  budded  in  midseason  by  one  or  another  of  the  methods  above  de- 
scribed.    Three  healthy  scions  or  buds  properly  located  will  be 


Fie.  14. — Seedling  tree  cut  back  duriug  the  dormaut  season  to  induce  new  growth  íor  te. 

buddiug. 


enough  to  insure  a  symmetrically  formad  top  on  a  small  tree.  As 
soon  as  the  new  growth  reaches  suilicient  size  to  utilizo  the  enture 
flow  of  sap,  the  remaining  branches  of  the  original  top  should  lw? 
removed.  Figure  1G  shows  a  7-year-old  tree  which  was  cut  back  in 
February.  1008,  and  budded  August  10  of  the  same  season,  the 
lower  branches  of  which  were  removed  September  1,  1909.  The 
four  spurs  below  the  branches  indícate  the  points  at  which  the 
branches  were  cut  away.  These  spurs  were  later  pruned  closely 
duríng  the  dormant  season. 

Figure  17  shows  a  large  well-shaped  tree  near  Morgan  City,  La.. 
top-worked  when  about  '25  years  oíd  and  photographed  six  or  seven 
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years  later.  The  pointfi  at  which  the  grafts  were  made  are  indicated 
by  the  right-angular  unions,  more  or  less  distinct  in  each  branch.  An 
objection  to  top-working  large  trees  lies  in  the  fact  that  the  new  head 
must  l>e  fornied  considerable  higher  than  the  oíd,  with  the  danger 
that  it  will  be  too  high.  This  is  especially  true  with  varieties  such 
as  the  Stuart,  Jewett,  and  others  which  are  inclined  to  npright 
growth.  If  the  original  top  is  already  high,  it  is  generally  best  to 
cnt  back  and  graft  the  lower  branches  a  year  beforc  cutting  away  the 
central  part  of  the  top.  Enough  of  the  top  may  be  cut  back  at  the 
same  time  to  forcé  a  liberal  supjdy  of 
sap  into  the  graft.  The  sap  can  not  be 
directed  to  the  lower  limos  in  this  man- 
ner  if  the  higher  limbs  are  grafted  first, 
for  in  that  case  pruning  will  be  fairly 
certain  to  disturb  pcrmanently  the  sym- 
metry  of  the  new  top. 

TOP-WORKING  THE  HICKORY  WITH 
THE  PECAN. 

Because  of  their  cióse  relationship 
scions  and  buds  of  the  pecan  readily 
imite  with  stocks  of  the  hickories.  The 
advantages  sought  in  such  operations 
are  the  quick  introduction  of  the  pecan 
into  localities  to  which  it  is  not  com- 
mon  but  where  hickories  abound,  the 
conversión  of  trees  bearing  inferior  nuts 
into  desirable  ones,  and  the  possibility 
of  discoveringastock  for  the  pecan  bet- 
ter  suited  to  a  certain  localitv  than  those 
ordinarily  used.  A  number  of  species  of 
hickory  are  known  to  ha  ve  been  fcried.  Pío,  15.— a  *eediinn  pecan  trac  too 
In  southern  Louisiana  several  trees  of  ^vereiy  cu t  back  for  top-working. 
the  water  hickory  (II ¡corla  aquatíca)  in  standing  water  produced  a 
healthy,  strong  pecan  top,  but  later  died  outright,  while  others  of  the 
same  species  not  top-worked  remained  alive  under  the  same  condi- 
tions;  another  of  these  trees  taken  up  and  transplanted  to  drier  land 
made  a  good  growth  and  according  to  latest  reports  was  bearing  satis- 
faetorily.  Tn  Florida,  where  the  mockernut  (Wcoria  alba)  is  com- 
mon,  the  pecan  has  been  found  to  imite  readily  with  it  and  to  make  a 
rapid  growth  until  the  dianieter  of  the  pecan  be<'omes  equal  to  that 
of  the  hickory,  after  which  it  grows  much  more  slowly.  Other 
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hickories  ha  ve  been  tried,  but  while  the  early  growth  is  generally 
reported  to  be  strong  and  rapid  very  few  ha  ve  thus  far  proved  satis- 
factorily  fruitful. 


V 


Fiu.  10, — A  7-year-old  pecan  tree  top-worked  with  Stuart  sclons.  The  seedllng  top  vu 
cut  bftck  In  Februnry,  the  buds  were  inserted  August  10,  and  rhe  lower  branches  re- 
moved September  1  of  the  next  year.    Note  how  fin*  henil  of  the  tree  has  been  elevated. 


As  hickory  trees  top-worked  with  pecans  usually  stand  in  ont-of- 
the-way  places,  not  uncommonly  in  wood  lots,  it  is  still  doubtful 
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whether  the  reason  for  unfruitfulness  is  entirely  due  to  the  influence 
of  the  hickory  stock  or  to  the  lack  of  cultivation. 


PlO.  17. — Pecan  true  ln  Morgan  City,  La.,  topworked  when  afoout  25  years  oíd  and  photo- 
graphed  0  or  7  years  later.    A  very  well-shaped  tree,  altbough  beadod  rather  high. 

PLANTING. 

TIME  AND  DISTANCE. 

Xursery  trees  are  usually  transplanted  to  their  permanent  orchard 
location  duríng  January  or  February.    Before  planting  the  trees, 
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the  soil  should  be  put  in  good  condition  by  thorough  cultivation  and, 
if  necessary,  properly  drained. 

The  distance  for  planting  varíes  in  different  localities.  In  the 
deep  alluvial  lands  of  Louisiana  and  the  Mississippi  Valley,  where 
it  is  expected  that  the  trees  will  attain  greater  size  than  when  grown 
in  the  lighter  soils  of  the  more  eastem  States,  pecans  are  now  being 
set  at  distances  varying  from  50  to  75  feet.  Some  planters,  having 
in  mind  the  idea  that  100  feet  will  be  the  most  suitable  distance 
when  the  trees  reach  maturity,  are  planting  at  50  feet,  with  the 
intention  of  removing  the  altérnate  trees  as  soon  as  crowding  begins, 
leaving  them  eventuallv  100  feet  each  way. 

In  Georgia  a  distance  of  46  feet  and  8  inches  each  way  (20  trees 
to  the  acre)  was  adopted  for  some  years,  but  as  the  orchards  so  set 
approach  maturity  it  is  becoming  evident  that  a  considerably  greater 
space  would  have  been  better.  Thesc  planters  now  agree  that  G0  feet 
apart  (12  trees  to  the  acre)  is  not  too  great  a  distance. 

TREES  SUITABLE  FOR  PLANTING. 

As  has  been  explained,  nursery-grown  trees  are  usually  planted  at 
the  age  of  3  years.  While  sometimes  sold  as  though  graded  ac- 
cording  to  age,  they  are  actually  graded  according  to  size.  If  sold 
nnder  the  age  grade  the  largest  trees  are  naturally  the  "  oldest."  For 
this  reason  it  is  much  more  satisfactory  to  buy  according  to  size, 
although  in  that  case  there  is  danger  of  slow-growing  stock  being 
worked  into  the  lot.  Within  reasonable  limits  a  nursery-grown 
pecan  tree  which  has  reached  a  given  size  in  a  given  length  of  time  i.s 
much  to  be  preferred  to  one  which  has  been  twice  as  long  in  attaining 
the  same  size.  It  is  natural  to  expect  that  the  rapidity  or  slowness  of 
growth  displayed  in  the  nursery  will  be  rolatively  the  same  through- 
out  the  life  of  the  tree.  For  this  reason  the  healthy  quick-growing 
trees  in  the  nursery  are  preferable  to  those  which  grow  slowly.  The 
standard  grades  of  pecan  stock  now  in  use  are  1  to  2  feet,  2  to  3 
feet,  3  to  4  feet,  4  to  5  feet,  and  5  to  7  feet,  these  measurements 
applying  to  the  top  only,  as  the  length  of  the  taproot  is  not  taken  into 
consideration.  Ordinarily,  trees  of  the  larger  sizes  are  much  to  be 
preferred,  although  it  is  doubtful  whether  the  extremely  large  trees 
(those  of  more  than  7  feet)  would  be  as  desirable  as  those  of  4  to  7 
feet. 

The  taproot,  which  it  was  once  thought  necessary  to  protect  in 
transplanting,  is  now  cut  off  about  2  feet  below  the  surface.  In  a 
nursery1  visited  during  the  fall  of  1910  a  tool  specially  designed  for 
the  purpose  was  being  used  in  cutting  off  the  taproot. 

*The  Montlcello  Nurscrles,  Montlcello,  Fia. 
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Purchasers  of  nursery  stock  should  insist  that  the  trees  be  allowed 
to  remuin  in  the  nursery  in  the  fall  until  all  growth  has  ceased  and 
the  foliage  has  fallen  norraally.  The  early  autumn  demand  for 
trees  has  frequently  impelled  nurserymen  to  dig  a  great  portion  of 
their  trees  while  still  in  full  leaf.  At  that  season  neither  the  top  ñor 
the  root  system  is  in  a  condition  to  be  disturbed.  The  cutting  away 
of  foliage,  branches,  and  roots  while  the  sap  is  still  in  circulation  re- 
sults  in  a  heavy  shock,  which  is  injurious  and  wholly  unnecessary. 
It  is  therefore  highly  important  that  every  buyer  of  southern  varie- 
ties  of  pecan  trees  grown  in  the  South  should  insist  that  the  trees 
be  not  dug  until  the  leaves  have  dropped  naturally,  which  is  seldom 
earlier  than  the  middle  of  Xovember.  With  northern  varieties  the 
situation  mav  be  different.  as  the  wood  of  these  varieties  maturos 
very  much  earlier.  Ilowever,  with  southern  varieties  grown  in  the 
South  it  would  be  better  for  the  trees  not  to  be  dug  from  the  nursery 
rows  before  the  last  of  Xovember  in  auy  season. 

SETTING  THE  TREES. 

Extreme  precaution  should  be  taken  to  prevent  the  roots  from  be- 
coming  dry.  They  should  be  kept  moist  and  carefully  covered  from 
the  time  they  are  dug  until  íinally  set.  A  large  hole.  fullv  twice  or 
three  times  the  size  actually  required  to  receive  the  roots,  should  be 
dug.  A  quantity  of  well-rooted  compost  or  nitrogenous  fertilizer 
placed  in  the  bottom  of  the  hole,  entirely  covered  with  earth  before 
setting  the  tree,  will  furnish  plant  food  during  subsequent  seasons 
and  tend  to  induce  a  deep  root  system.  The  immediate  contact  of 
the  roots  with  compost  or  fertilizer  of  any  kind  must  be  avoided. 
All  broken  parts  of  the  roots  and  all  lateral  branches  of  nursery- 
grown  trees  should  be  pruned  away.  Soaking  the  roots  in  a  bucket 
of  water  for  an  hour  or  two,  or  even  over  night,  gives  the  trees  a 
very  great  advantage.  The  trees  should  be  placed  in  the  hole  at 
about  the  same  depth  they  stood  in  the  nursery.  Spread  out  the 
roots  carefullv  with  the  hands  and  pack  íirmlv  with  moist  surface 
soil  thoroughlv  pulverized.  If  the  soil  is  dry,  it  should  be  drenched 
with  water  while  the  hole  is  being  filled. 

CULTIVATION. 

Satisfactory  tree  growth  and  bearing  qualities  can  be  expected  only 
in  return  for  careful  attention  to  cultivation  and  orchard  manage- 
ment. In  addition  to  being  unsatisfactory  in  bearing,  neglected  trees 
are  likely  to  be  subject  to  attacks  of  fungous  diseases  and  insect  pests. 

A  common  practice  in  the  Southern  States  is  that  of  renting  the 
land  betwcen  the  rows  to  tenants,  reserving  a  narrow  strip  on  either 
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side  of  tiie  row  to  be  cultivated  and  fertilized  by  the  owner.  As  the 
trees  approach  bearing  age  this  strip  is  widened  until  all  the  land 
is  included,  after  which  cover  crops  only  are  grown  between  the  rows. 
A  good  many  soils  in  which  pecan  trees  are  now  being  planted  are  of 
such  low  fertility  that  they  should  be  replenished  with  plant  food 
rather  than  fnrther  impoverished  with  intercrops.  Of  the  crops 
being  grown  between  the  róws  cotton  and  corn  are  the  most  common. 
although  truck  crops  are  not  infrequent.  Legumes,  such  as  cowpeas. 
velvet  beans,1  lespedeza,  and  bur  clover,  are  most  commonly  U9ed 
for  soiling  purposes. 

BEARING  AGE. 

It  is  not  unusual  for  trees  of  some  varieties  when  grown  under 
very  favorable  conditions  to  mature  a  few  nuts  by  the  end  of  the 
second  or  third  season  after  transplanting  f rom  the  nursery  to  their 
permanent  orchard  location.  A  few  nuts,  however,  can  not  be  counted 
a  crop.  It  is  not  improbable  that  such  early  bearing  is  detrimental 
to  the  vitality  of  the  trees.  As  a  general  thing,  unusual  precocity  of 
a  variety  closely  associates  itself  with  defectiveness  in  some  other  re- 
spect.  The  Mobile,  for  example,  is  one  of  the  earliest  to  come  into 
bearing,  but  after  the  first  few  crops  a  very  high  percentage  of  the 
nuts  fail  to  develop  plump  kernels.  Oftentimes  the  kemel  will  be 
lacking  entirely.  Another  example  is  the  Teche,  which,  like  the 
Mobile,  begins  bearing  at  a  very  early  age,  but  which  is  inferior  in 
the  flavor  and  richness  of  íts  kernel. 

As  a  general  rule  it  may  be  said  that  commercial  returns  are  not 
being  realized  in  less  than  10  to  12  years  from  the  time  of  planting 
the  trees. 

PRESENT  PRICES  OF  THE  NUTS. 

The  price  per  pound  paid  to  the  grower  of  wild  nuts  is  an  exeeed- 
ingly  variable  factor.  A  decade  and  a  half  ago  these  nuts  were  little 
in  use  except  at  holiday  times,  and  the  prices  to  the  producer  were 
such  that  but  a  small  portion  of  the  crop  was  actually  gathered.  3 
cents  a  pound  then  being  considered  a  f  air  price. 

The  increased  consumption  since  that  time,  which,  without  doubt. 
is  largely  due  to  the  introduction  and  use  of  machines  for  cracking 
pecans,  has  caused  a  rise  in  price  to  a  máximum  of  25  cents  per  pound 
for  the  wild  nuts,  which  is  reported  to  ha  ve  been  reached  in  1912. 
The  average  price  is  probably  between  10  and  15  cents  per  pound. 

The  demand  for  pecans  of  the  named  varieties  which  has  been 
created  by  nurserymen,  fancy  confectioners,  tourists,  a  few  seedsmen, 

1  The  velvet  bean  is  a  reraarkably  vigorous  grower,  and  speoial  precantion  should  b* 
taken  to  prevent  It  from  runnlng  over  the  young  pecan  trees,  rauslng  then»  to  brvak  d«>wn 
with  the  weight  of  the  vine». 
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and  real-estate  dealers  has  made  prices  of  1  to  3  cents  a  nut  not 
unusual. 

Increased  production  is  now  forcing  the  named  varieties  into  com- 
petition  with  other  nuts  and  with  the  wild  product,  the  kernels  of 
which  may  be  bought  at  retail  at  from  60  to  90  cents  per  pound,  as  is 
evidenced  by  the  quotations  of  Scliley  at  45  cents,  Van  Deman  and 
Delmas  at  40  cents,  Stuarf  at  35  cents,  and  Alley  at  30  cents,  which 
were  made  during  the  fall  of  1914  by  Chicago  wholesalers  to  the 
trade.  It  appears  probable  that  further  declines  in  prices  will  follow 
during  the  next  few  years,  as  production  inereases. 

MARKETING  PECANS. 

The  limited  production  of  pecans  thus  far  has  made  it  compara- 
tively  easy  for  the  grower,  with  the  aid  of  the  express  and  mail-order 
service,  to  act  as  his  own  middleman.  líe  will  probably  continué  to 
do  so  to  a  considerable  extent,  but  the  young  orchards  now  approach- 
ing  maturity  promise  so  to  increase  the  production  in  the  very  near 
future  that  other  methods  of  marketing  with  vastly  greater  capacity 
must  soon  be  devised. 

Foreseeing  this,  a  small  group  of  growers  is  now  endeavoring  to 
organize  an  exchange,  patterned  after  the  exchanges  in  other  parts 
of  the  country.  These  growers  ha  ve  undertaken  to  develop  a  system 
whereby  prompt  disposal  of  the  product  may  l>e  assured  at  a  míni- 
mum of  expense  and,  subsequently,  to  enlarge  and  shorten  the  chnn- 
nels  between  the  places  of  production  and  those  of  consumption. 

The  individual  growers  have  already  accepted  the  pound  as  the 
standard  unit  of  measure,  but  as  yet  very  few  have  agreed  upon  a 
standard  package,  and  with  but  very  few  exceptions  none  have 
adopted  a  prívate  trade-mark. 

THE  SELECTION  OF  VARIETIES. 

No  factor  in  pecan  culture  is  of  greater  importance  than  the  se- 
lection  of  varieties  for  planting.  Upon  it  alone  may  depend  the 
success  of  the  orchard.  The  following  general  suggestions  are  in- 
tended  to  be  of  service  to  the  prospective  planter : 

1.  Ordinarily,  varieties  do  not  readily  adapt  themselves  to  soil 
and  climatic  conditions  differing  widely  from  those  common  to  their 
place  of  origin.1    TTnless  varieties  have  already  demonstrated  their 

1  Evldence  of  thls  ntatement  lies  in  the  fnet  that  when  taken  to  the  more  huinid  rítmate 
of  the  Eastern  State»  a  number  of  the  leading  varieties  (Includltig  San  Saba.  Soverelgn, 
Klncald,  and  Halbert)  which  origlnnted  in  the  setiiiarld  portions  of  Texas  have  develoi»ed 
a  inarked  degree  of  susceptiblllty  to  the  fungous  disease  kuown  as  pecan  srab.  Further- 
inore,  experlence  Mius  far  has  not  been  sueh  as  to  encourage  the  planting  of  cantera  varle- 
tle«  in  the  semlarld  portlons  of  the  Southwestern  States  or  of  southern  varieties  in  the 
North  other  than  a»  an  experlment.  Northern  varieties  have  not  yet  been  tried  ln  the 
South  to  any  great  extent. 
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adaptability  to  the  soil  and  climatic  conditions  in  a  given  locality 
thev  should  be  tested  experímentally  before  being  planted  commer- 
cially. 

2.  As  far  as  practicable,  varieties  which  ha  ve  proved  to  be  at  least 
fairly  resistant  to  fungous  diseascs  and  insect  pests  shovdd  be 
selected.1 

u  PAPERSHELL  -  PECANS. 

With  reference  to  the  pecan,  the  term  44  papershell  v  has  l>een  ex- 
tended in  its  application  until  it  is  now  practica! ly  without  signifi- 
cance.  Originally  applied  to  those  types  of  pecans  having  such  thin 
shells  that  one  could  easily  be  cracked  when  two  were  crushed  to- 
gcther  in  one  hand.  the  term  during  recent  years  has  been  mnde  to 
include  all  cultivated  varieties.  many  of  which  have  fully  as  hard 
shells  as  the  average  wild  nuts.  Properly  speaking.  the  tenn  44  paper- 
shell "  never  referred  to  a  particular  variety:  its  correct  application 
has  been  onlv  with  reference  to  varieties  having  very  thin  shells. 

VARIETIES. 

Since  the  intrnductinri  of  named  varieties  of  pecans.  which  may 
be  said  to  have  begun  about  1890,  approximately  100  diíTerent  sorts 
have  been  advertised  hv  one  or  more  nurservmen.  Of  these.  inanv 
were  so  inferior  that  alreadv  thev  have  been  forcotten.  There  are 
other  sorts  which  because  of  their  inferiority  have  been  discarded  by 
the  leading  pecan  orchardists.  but  which  are  still  being  listed  by  cer- 
tain  nurservmen.  There  are  still  other  sorts  which  have  been  tried 
in  but  a  limited  number  of  localities  and  which.  therefore,  are  too  new 
for  general  recommendation. 

There  are  a  number  of  standard  sorts  which  have  now  been  under 
test  in  a  suflicient  number  of  localities  and  whose  performance  has 
been  such  as  to  justify  their  recommendation  for  further  planting  in 
those  localities  and  in  others  having  apparently  similar  climatic  and 
soil  conditions. 

Of  the  varieties  which,  because  of  their  past  performance,  are  not 
considered  as  being  worthv  of  commercial  planting  in  any  section. 
the  following  are  a  few :  Appomattox.  Atlanta.  Reveridge.  (Vnten- 
nial,  Iladley,  Hall.  Ilodge.  Jacocks,  Jewett.  Krak-Ezy,  Magnura. 
Olustee,  Kome  (syns.  Columbian.  Twentieth  Century,  Pride  of  the 
Coast,  etc.),  and  Senator. 

Varieties  now  considered  best  for  planting  in  the  plains  sections  of 
southeastern  Virginia  and  eastern  Xorth  Carolina  are  the  Stuart. 
Mantura.  Van  Deman.  Moneymaker.  Sehley.  Pabst,  and  James. 

»  It  Ih  hlghly  improbable  that  any  vartcty  wlll  cver  be  diseovered  \?hlch  wlll  be  alte 
gether  IiuniutK'  under  all  conditlous  to  fun^oiis  discases  or  in.:ert  pcsts,  lait  nonio  vnrletiff 
are  known  to  be  less  subjeet  to  eertaln  distases  thnn  others,  aud  considerable  evidente  at 
hand  indícate»  that  sume  are  less  uffected  by  certnlu  insect  pests  t han  others. 
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Varieties  whieh  muy  be  recommended  for  eastern  South  Carolina, 
eastern  and  central  (ieorgia.  central  Alabama.  and  central  Missis- 
sippi  are  the  Schley,  Stuart,  Van  Denian.  Moneymaker,  James,  and 
Carman. 

Varieties  for  planting  in  south  Georgia  and  north  Florida  are  the 
Schley.  Curtís.  Bradley,  Alley,  Van  Dernan.  Stuart,  Moneymaker, 
President,  Pabst.  and  Russell. 

Varieties  for  central  and  north  Florida:  Curtís,  Bradley,  Ken- 
nedy, President,  Schley,  Van  Deman,  and  Moneymaker. 

Varieties  for  the  coastal  section  of  Alabama.  Mississippi,  and 
Louisiana :  Schley.  Curtís,  Alley,  Van  Deman,  Russell,  Stuart,  Pabst, 
Success,  and  Havens. 

Varieties  for  east  Texas:  Very  few  sorts  ha  ve  been  given  a  fair 
trial  in  this  section.  The  varieties  here  mentioned  are  recommended 
very  largely  because  of  their  performance  farthcr  east.  They  are 
the  Stuart.  Moneymaker,  Schley,  Curtís,  Van  Deman,  Bradley,  Car- 
inan, and  James. 

Varieties  for  west  Texas:  Sovereign  (syn.  Texas  Prolific),  Kin- 
caid.  Colorado.  San  Saba.  Ilalbcrt,  and  Burket. 

Varieties  for  northeni  Louisiana,  southern  Arkansas,  and  northern 
Mississippi:  Very  few  sorts  ha  ve  been  given  a  fair  trial  in  this  sec- 
tion. The  following  varieties  are  mentioned  because  of  eertain  evi- 
dence  of  superior  hardiness  whieh  they  have  shown  and  the  general 
merit  of  the  nuts  themselves,  but  they  are  recommended  for  con- 
servatíve  planting  only:  Moneymaker,  ("arman,  Stuart.  Van  Deman, 
Schlev.  Pabst,  and  Success. 

Varieties  for  the  section  including  central  and  western  Tennessee, 
central  and  western  Kentucky,  southern  Indiana,  southern  and  south- 
western  Illinois,  eastern  and  southern  Missouri,  southeastern  Kansas, 
Oklahoma.  and  northern  Arkansas:  Only  varieties  of  northern  or 
local  origin  should  be  considered  for  planting  in  this  general  área, 
as  neme  of  the  southern  sorts  are  suínciently  hardy  to  justify  their 
recommendation.  The  best  of  these  are  the  Major,  Niblack,  Indiana, 
Busseron,  and  Posey. 

DESCRIPTIONS  OF  VARIETIES. 

The  following  characterization  of  varieties  is  taken  largely  from 
Burean  of  Plant  Industry  Bulletin  Xo.         entitled  u  The  Pecan." 
issued  in  11)12.    The  most  inferior  varieties  are  not  included  in  the 
list. 
Alley. 

From  Jack*on  County.  Mlss.  WldHy  dixsrmlnatod  sino»»  Nrlnc  introducid  in  tS96;  slze 
raodlum  :  sholl  thin  ;  k<-rnal  pluuip  :  tlavor  «ood  :  a  médium  to  ln>avv  twari-r  and  a 
syniniitrlcal.  vUoroiiH  growvr,  sotn.what  subjett  to  son!»  und.-r  certa In  condlttons». 

Aurora. 

From  Mobilt-  Coiinty,  Ala.  Not  yet  propayated  to  a  jin-at  <-xtont  ;  .kIzp  lar^re ;  shfll 
Homewhat  thlck  :  partltionn  rather  corky  ;  kernel  fairly  plnmp  :  tlavor  irood  to  very 
good.    l'rohalily  adapted  to  mark»>ts  <at»*rintf  to  lar»;»'  nut». 
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Be  man. 

Prom  Hancock  County.  Ga.  Propagated  to  a  limlted  extent  only.  Size  below  médium: 
shell  rnther  linrd  ;  kernel  plurap,  hrlght  colore?!,  rlch,  and  of  excellent  flavor.  Very 
productivo.    Pronilalng  for  north  Georgia  and  vlclnlty. 

Bidwell. 

From  Buite  County.  Cal.  Flrat  propagated  In  lí>13.  Slze  médium;  ahell  thln.  craeklnr 
quallty  excellent:  kernel  plump :  rlch  and  of  very  good  flavor.  Belleved  to  be  of 
especial  valué  for  plantlng  in  the  Sacramento  Valley. 

Bolton. 

From  JelTeraon  County.  Fin.  Sise  nbove  médium  :  ahell  moderately  thln  :  kernel  not 
alway»  plump ;  flavor  falrly  good.    Bcarlng  record  not  proved.   Needa  further  teeting 

Bradley. 

From  Baker  County,  Fia.  Slze  below  médium;  shell  of  avernge  thicknes*.  hard :  kernH 
plump :  flavor  very  jrood.  Very  productlve.  Eapeclally  promlslne  for  Florida  and 
Koutli  Georgia. 

Burkett. 

From  Cullnhnn  County.  Tox.  Slze  large  :  Khell  thln  ;  kernel  plump :  flavor  excellent. 
Said  to  be  productlve.  Should  be  espeeially  adapted  to  plantlng  In  wwt  and  central 
north  Texas. 

Busseron. 

From  Knox  County.  Ind.  Not  wldely  dissominated  thus  far.  but  belleved  to  be  espe- 
eially promislng  for  the  northern  range.  Ñuta  closely  resemble  Indiana,  of  whlrh 
the  Busseron  may  be  the  parent. 

Claremont. 

From  Concordia  Pnrlsh,  La.  Not  yet  extensively  propagated.  Slze  médium:  shell 
«omcwhat  thick  ;  kernel  plump  ;  qunlity  rlch  :  flavor  excellent ;  very  productlve. 

Colorado. 

From  San  Saba  Countv.  Tox.  Llttlo  propagated  a»  yet.  Slze  large;  ahell  somewhat 
thick:  kernel  plump:  quallty  rlch:  flavor  excellent.  A  accdllng  of  San  Saba 
Probnbly  especia lly  adapted  to  plantlng  ln  weatern  Texas. 

Curtir 

From  Alaehun  County.  Fia.    Slze  below  médium:  shell  thln:  kernel  plump:  cracklne 
qnnlifv  excellent:  quallty  rlch:  flavor  excellent.    Very  productlve.    Wldely  dlswtnl 
nated.    Popular  ln  Florida. 

Daisy. 

From  Comal  County.  Tox.  Wldely  dlsseminnted.  tbough  not  extensively  planted.  Site 
médium  :  shell  moderntely  thln:  cracking  quallty  not  goo<l :  kernel  plump:  quallty 
ricb  :  flavor  very  good.  Trie  vigoróos ;  sald  to  be  productlve.  Probably  best 
adupted  to  wcstern  Texas. 

Delmas. 

From  .Tackson  County.  Miss.  Wldely  dlsseminnted  Slze  largo  to  very  large:  *M) 
moderately  thln  :  kernel  plump  :  quallty  good  to  very  good  :  flavor  excellent.  Tree 
vlgorous ;  productlve.    Very  much  subjeot  to  scab  under  certain  condltions. 

Frotacher. 

From  Iberia  Parlsh,  Ln.  Wldely  disscmlnutt-d.  Slze  largo;  abolí  very  thln:  kernel 
moderatelv  plump.  often  dark  colored :  quallty  falr :  flavor  médium.  Popular  in 
southwestern  Georgia  and  parts  of  Loulslana.  Very  free  from  diaeaae.  Oenerally 
reported  as  belng  a  sby  bearer. 

Georgia. 

From  Mltcbell  County.  tía.  Slze  ahove  médium:  shell  thick.  rather  bard :  kernel 
plump:  quallty  good:  flavor  plonsnnt.  Very  prollflc  but  extremely  aubjoct  to  aeah  ln 
tmist  places  where  trled.    Should  be  avolded  for  the  preaent. 

Oreenrlver. 

From  Ilenderson  County  Ky.  Propagatlon  recently  begun.  Slze  somewbat  lielow 
médium:  shell  nf  avernge  thickncss ;  kernel  plump:  qunlity  rlch:  flavor  excellent. 
A  promislng  vnrlefy,  espeeially  for  northern  plantlng. 

Halbert. 

From  Colcmnn  County,  Tex.  Wldely  dissominated.  mainly  by  sclonn  tised  ln  ton 
workini:.  Size  «malí:  shell  verv  thln:  kernel  unusunlly  plump:  qualitv  rlch:  flavor 
excellent.  Very  prolltlc  Espeeially  adapted  to  plantlng  in  weatern  Texns  and  place» 
of  similar  climatlc  condltlons. 

Ha  vena. 

From  Jackson  Countv.  Miss.  Not  wldely  dlsseminnted.  Slze  médium  to  largo:  ahell 
very  thln  :  one  of  tlie  best  ernekers  ;  kernel  usually  plump :  quallty  good  :  flavor  aweet. 
though  sometimos  slightly  astrlngent.    PromlRlng  for  Gulf  coast  plantlng. 

Indiana. 

From  Knox  County.  Ind.    Not  wt  wldelv  dlsseminnted.  Consldered  higblv  promiulne 

for  plantlng  ln  the  northern  ranee.  Slze  médium:  shell  of  a  re  ra  ge  thlokness: 
quallty  and  fluvor  very  good.  Prollflc. 

James. 

From  Mndison  Parish.  Ln.  Not  widely  disseminated.  Slze  médium:  shell  thln:  crark- 
ing  qunlity  excellent  ;  quallty  rlch  :  flavor  swoet.  Very  prollflc.  Promislng  for  the 
northern  portlon  of  the  rango  of  southern  vnrletles.  According  to  the  introducen  thi* 
varleiy  is  hlghly  subject  to  scab  at  Mound,  La. 

Kennedy. 

From  Alnchun  County.  Fia.  Not  wldely  dlsseminnted.  Slze  médium  to  large:  idifll 
moderntely  thln  ;  quallty  very  good  ;  flavor  sweot.  Verv  productlve  ln  some  yeor* 
Inclined  to  be  irregular.    Espoclally  adapted  to  central  and  northern  Florida. 


Digitized  by  Google 


PECAN  CULTURE. 


31 


Kincaid. 

Froni  San  Saba  County,  Tex.  Well  dlssemlnated  In  central  and  western  Texas.  Slxe 
large;  shell  of  médium  thickness ;  kernel  plump ;  quality  very  good :  flavor  aweet. 
V.  rv  proMflc.  Especially  recommended  for  western  Tcxaa.  Very  much  subject  to 
»cab  In  tbe  Atlantic  States. 

M*Froni  Henderson  County.  Ky.  Recently  introdueed.  Not  yet  widely  dlssemlnated. 
Slze  sllghtly  below  médium;  shell  thln  ;  kernel  unusually  plump:  quality  rlcb  :  flavor 
excellent.    Consldered  espcclally  promislng  for  planting  in  tbe  nortbern  range. 

Mantura. 

From  Surry  County,  Va.  Slze  médium  to  large ;  shell  tbln  ;  kernal  not  always  plump 
ut  tlp.  somewhat  shrunkcn ;  quality  good;  flavor  good.  Said  to  be  productive. 
Promislng  for  the  nortbern  range  oí  soutbern  varietles. 

Moblla. 

From  Mobile  County,  Ala.  Well  dlssemlnated,  especial ly  In  southwestern  Georgia. 
Slxe  médium  to  large;  sbell  moderately  thin ;  kernel  sometlmes  plump,  though  fre- 
quently  verv  defeetlve;  quality  falr;  flavor  falr ;  very  productive,  but  tbus  far 
generallv  object lonable  nfter  second  or  tblrd  full  crop  beca use  of  tbe  great  percentago 
of  defeetlve  kernels.    Not  recomuituded  for  extenslve  plantlng  in  any  sectlon. 

Moneymaker. 

From  Madlson  Parlsh,  La.  Widely  dlssemlnated.  Slze  médium ;  kernel  falrly  plump ; 
quality  fair ;  flavor  sweot.  Very  prollue.  Especially  suited  to  planting  in  the 
nortbern  range  of  tbe  área  adapted  to  southern  varietles. 

Moore.    Stnonyms  :  Long  Mnorc,  Moore  .Vo.  1,  Moore  No.  2. 

From  Jefferson  County.  Fia.  Slze  below  médium;  sbell  of  average  thtckncas ;  quality 
falr:  flavor  falr.  Ununually  productive  and  one  of  the  earllest  to  mature.  Well 
suited  to  nortbern  Florida. 

Nelson. 

From  Hancock  County,  Mlss.  Slze  very  large;  sbell  tblck  ;  kernel  occasionally  plump, 
though  usually  very  defectivo  :  quality  médium  ;  flavor  good.  Tree  unusually  vlgor- 
ous ;  very  productive.    Not  rocommended  for  extenslve  pianting  ln  any  sectlon. 

Vtblack. 

From  Knox  County,  Ind.  First  propagated  in  1013.  Slze  somewhat  below  médium ; 
shell  moderately  tblck;  cracking  quality  excellent;  kernel  plump,  somewhat  dry ; 
quality  good;  flavor  very  good.  Paren  t  tree  very  productive.  Promislng  for  the 
range  of  northern  varietles. 

Norton. 

From  Flke  County,  Mo.  Slze  médium;  shell  moderately  tblck;  cracking  quality  falr; 
kernel  plump ;  quality  rlcb  ;  flavor  sweet.  Fromlslng  for  the  range  of  nortbern 
varietles. 

Pabit. 

From  Jackson  County,  Mlss.  Widely  dlssemlnated.  Slze  large ;  shell  somewhat  thick  ; 
kernel  utmallv  plump:  quality  good;  flavor  Hweet.  tieuerally  productive,  though  by 
some  thought  not  to  be  an  early  bearer. 

Posey. 

From  tílbson  County.  Ind.  I'ropagntion  but  recently  begun.  Slze  médium;  sbell  tbln; 
cracking  quality  excellent ;  kernel  falrly  plump  :  quality  rlcb  ;  flnvor  sweet.  Thls  ls 
probnbly  tbe  easiest  to  crack  of  «ny  of  tbe  nortbern  varietles  yet  named.  Promislng 
for  the  range  of  nortbern  varietles. 

Presldent. 

From  Duval  County,  Fia.  Well  dlssemlnated  In  northern  Florida.  Slze  médium  ;  shell 
of  médium  thlcknoss ;  kernel  plump;  quality  good ;  flavor  pleasant.  Vlgorous  and 
productive.    Considered  as  especially  promislng  for  central  and  nortbern  Florida. 

Randall. 

From  Alachua  County,  Ha.  Not  widely  dlssemlnated.  Slze  large ;  shell  ratber  tblck  ; 
kernel  plump :  ciuallty  rlch :  flavor  sweet.  Prolifle,  though  irregular  In  bearing. 
Evidently  well  suited  to  central  and  nortbern  Florida. 

Reuss. 

From  Ascensión  Pnrish,  La.  Not  yet  dlssemlnated.  Slze  sllghtly  below  médium  ;  sbell 
very  tbln;  kernel  plump;  quality  good  to  very  good;  an  excellent  cracker.  Evidently 
promislng,  especially  for  tbe  nortbern  range  of  tbe  área  adapted  to  southern  varietles. 

Robín  son. 

From  Orange  County,  Fia.  Not  widely  dlssemlnated.  Slze  large:  shell  rather  thick  : 
kernel  falrly  plump;  quality  good;  flavor  pleasant.  Very  productive.  Evidently 
promislng  for  planting  in  the  southern  llmlts  of  the  Florida  área  adapted  to  pecans. 

Robson. 

From  Jackson  County.  Mlss.  More  or  less  widely  dlssemlnated,  though  not  well  known. 
Slze  médium;  shell  thin;  kernel  somewhat  sl:ninken  ;  quality  good;  flavor  pleasant. 
From  same  pnrentage  as  Russell,  resembllng  tlmt  varlety  In  many  respecta. 

Rutsell. 

From  Jackson  County.  Mlss.  Widely  dlssemlnated.  Slze  médium:  shell  very  thln; 
kernel  somewhat  shrunken  ;  quality  good  ;  flavor  sweet.  Prolifle.  Sald  to  be  sensltlve 
to  cold  weuther. 


From  San  Saba  County.  Tex.  Very  well  known.  Slze  «malí  ;  shell  unusually  thln ; 
kernel  very  plump:  quality  very  rlch:  flavor  exgell.nt.  Hlghly  productive.  Espo> 
clally  adapted  to  western  Texas.    Not  suited  to  eustern  planting. 
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Schley. 

From  .Tacksou  t.'ounty,  Mlss.  One  of  the  best  known  and  most  widely  dissetninatod 
vuriotios.  SIzi-  médium  to  largo,  altbougb  oftcn  variable  even  on  same  tree  ;  shell 
vory  thln  ;  kernel  plump ;  quality  vory  rlch  ;  flavor  cxcellcnt.  Moderately  productivo, 
but  a  regular  boarer.  Altbougb  sometlmes  quite  subject  to  scnb  lt  is  one  of  the  tnoft 
popular  vario t  íes  al  the  presen t  time. 

Soverelffn.    Syxonym  :  Tcxm  ProUflc. 

From  San  Saba  t'ounty,  Tox.  Slze  largo:  sbell  of  médium  tbickness ;  kernel  plump; 
qunlitv  rlch:  flavor  awoet.  rnusunlly  prollflc.  Kspectally  well  adapted  to  plantinjt 
in  westeru  Texas.    Not  adapted  to  tbe  Eastern  States. 

Stuart. 

From  Jaekson  <*ounty,  Mlss.  More  extenslvely  planted  than  any  otber  varlety.  Sizo 
médium  to  largo ;  sbell  of  average  tbickness :  cracking  quality  not  good :  kernel 
plump,  usually  breaklng  into  crumbs  wbile  boing  sopara  ted  from  the  broken  sbell; 
qunlitv  good :  flavor  sweet.  Moderately  productlve.  lias  succeeded  in  nearly  til 
parts  of  thi>  rungo  adapted  to  southern  varié t les  east  of  central  Texas. 

8uccess. 

From  Jaekson  County,  Mlss.  Of  comparatlvely  recent  lutroduction.  Slze  large  to  very 
large;  shell  moderately  tbln:  kernel  uNunlly  very  plump;  quality  rlch;  flavor  very 
good.   Generally  reponed  to  be  blgbly  prollflc. 

Taylor. 

From  llarrison  Oounty,  Miss.  Known  for  «orne  time,  but  not  widely  dissemlnatod. 
Slze  médium  to  large:  kernel  plump;  quality  very  good;  flavor  «sweet.  Fvidently 
well  adapted  to  Gulf  coust  plantlng. 

Teche. 

Thougbt  to  be  from  Iberia  Parish,  La.  Introduced  by  confusión  wltb  Frotschcr.  Sixe 
médium  to  smnll ;  sbell  of  nverage  thickness  :  kernel  falrly  plump;  quality  médium  to 
poor ;  Incking  in  flavor.  Fnusually  productive  and  general ly  bardy  over  the  entlre 
range  of  southern  varíe t ios  from  Louisiana  eastward.  The  quality  of  the  kernels  of 
tbls  nut  compares  favorably  with  that  of  the  average  wlld  nuts  of  Loulslana. 

Tan  Deman. 

From  St.  Jamos  I'arisb.  I>a.  Oue  of  tbe  most  widely  dissemlnntod  of  all  vurletie*. 
8ize  large  to  very  large:  shell  of  médium  thickness;  kernel  plump;  quality  rlcb : 
flavor  sweet.  Very  popular  until  recently,  when  it  developed  a  susceptibillty  to  scab, 
wbicb  ls  serious  ln  some  sectlons. 

Warrlck. 

From  Warrlek  County,  Ind.  Not  yet  generally  dlssemlnated.  Sizo  slightly  ttelow 
médium  :  sbell  moderately  thln  :  kernel  usually  plump :  quality  rlch  ;  flavor  cxcellent 
I'annt  tree  reported  to  Ih?  prollflc.  F.vldently  a  very  promlsing  varietv  for  plnnting 
in  the  uortbern  range. 

Waukeenah.    Syxonyms  :  Round  ilnoic,  Moorc  Yo.  1,  Moaré  No.  2. 

From  Jofferaou  t'ounty.  Fia.  Quite  generally  dissemlnatod  In  northern  Florida.  Slie 
stiiall  ;  shell  of  average  tbickness;  kernel  generally  shrunken ;  quality  below  médium; 
flavor  falr.  Very  proliflc.  One  of  the  earliest  to  maturo.  Kspeclnlly  adapted  to 
central  and  northern  Florida. 

Young. 

From  St.  Martin  Parish.  La.  Widely  disseminatod,  but  not  extensively  planted.  Sixe 
largo;  shell  vory  tbin:  kernel  somewhat  shrunken;  quality  good;  flavor  sweot. 
l'ossibly  paren t  to  Kussell,  whlch  it  resembles  closely. 

Zink.    Syxonym  :  fíifj  Z 

From  Jackson  t'ounty,  Miss.  Kecently  introduced.  Much  llke  Frotschrr  In  nut  ehar- 
acteristics.  Slze  large;  kernel  often  shrunken:  quality  good.  Though  of  attractive 
ap|  oa  rauco,  boeause  of  its  defleieney  iu  plumpuess  oí  kernel  it  should  be  held  as  a 
variety  to  be  furtber  tested. 
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use  against  pea  weevil,  directiona                                                (i90  22 

Carolina  duck,  aescription                                                            697  8 

Carrier,  Lvman,  C.  V.  Piper  and  IL.  B.  McClure,  bulletin  on  "Grow- 
ing hay  in  the  South  for  market"                                                   677  1-22 

Cata,  flcu-infcBted,  treatment                                                           683  10-11 

Cayuga  duck,  deacription  and  valué                                                  697  5-6 

Centipede,  houae,  enomy  of  house  fly                                              679  11 
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Chambliss,  Charles  E.,  and  E.  L.  Adamh,  bulletin  on  "Rico  culturo  in 

California"                                                                                  688  lz2ü 

Citrua  fruí  ta — 

decav  in  transit,  causes  and  preventivo  measures                           696  2=á 

fradíng,  packing,  etc                                                                    696  16-23 
andling and  slüppingin  the(iulf  States,  bulletin  by  H.  J.  Ramsoy..  696  1-28 
harvesting,  packing,  and  shipping  operations,  directions  and  suges- 
tione .                                                          fiíMi  5-28 

loases  from  decay.  preventivo  measures                                        696  3-4 

packing-house  handling                                                            696  11-23 

precooling — 

management  and  advautages                                                6%  2.V27 

prácticos,  requirements,  etc  fiíiíi  25=22 

Clark,  J.  Allen,  and  Carlkton  R.  Ball — 

bulletin  on  "Growing  bard  spring  wheat"                                     678  1-1  (i 

bulletin  on  "  Varietiefl  of  bard  spring  wheat "                                 6S0  1=20 

Clippers,  citrus-fniit  pieking,  typee                                                  696  5 

Clover— 
bur — 

California,  description  and  valué                                           693  2 

chemical  analysis                                                                 693  12 

crops,  uses  and  valué                                                            693  S-l  1 

naturo  and  characteristics                                                    693  1=2 

objeetions                                                                           693  lá 

seed  harvesting,  yield,  and  weight                                         693  11-13 

seed  vitality  and  germination                                               693  Víi 

seed ing,  time  and  method                                                    693  4 -ó 

species,  elimatie  and  soil  requirements,  etc                              693  2=á 

spotted,  description  and  valué                                              693  2 

treatment  of  seed,  suggestions                                               693  5=fi 

volunteer  crops                                                               693  7_=8_ 

crop — 

bur  clover,  advantages  and  valué                                          693  9 

field  peas,  management.  requirements,  cost,  and  valuó               690  17-18 

eutting  and  handling  for  seed                                                       676  IrS 

bullere,  cffect  on  germination  of  bard  seeds                                   676  3-6 

rotting,  effoct  on  germination  of  seed                                           676  fi=8 

seed — 

cffect  of  harvesting  and  hulling  on  hardness  and  germination. . .  676  3=fi 
hard,  and  its  treatment  in  hulling,  bulletin  by  GeorgeT.  Ilar- 

rington                                                                         676  1=& 

hard,  occurrenco  and  agricultural  valué                                  676  1 

hardness,  studies,  comparison  of  hand-hullod  with  commercial 

products,  etc                                                                  676  2r3 

harvesting,  vitality,  etc                                                        693  5,  11 

Cluster  fly,  description  and  characteristics                                          679  2-3 

Colletotrichum,  disease  of  citrus  fruits,  note  6ÍKJ  A 

9,26, 

Colorado,  game  laws  for  1915    692    ^  S 

57,64 

"  0,26, 


Connecticut,  game  laws  for  1915   692 

[  5¿64 

Corn,  composition,  comparison  with  sorghum  grains                              686  ñ 

Cotton  States — 

hay  acreago.  increase  necessary                                                677  2 

hay  importa,  quantit  y  and  valué                                                677  2 

Cowpeas,  hay  crop  for  Soúth.  note                                                    677  8 

Cox,  LL  R..  bulletin  on  "Eradication  of  ferns  from  pasture  landsin  the 

eastera  United  States"                                                                687  1=12 

Crested  wlüteduck,  description                                                       697  & 

Crop  rotation — 

bur  clover  as  winter  crop                                                          693  KM  1 

valué  of  field  peas,  couiparisou  with  other  crops                            690  19-20 
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Karmors* 

Crope —                                                                                                Hulletin  No.  Psfif. 

hay,  for South...                                                                  677  6=11 

puro  linos  and  masa  varieties,  discussion  6S0  2-4 

Curing  hay,  directions  and  devices                                                   677  ífcá 

Dairy  house — 

construction  and  equipment                                                    689  3. 

plan  for  email,  bullctin  by  Ernest  Kelly  and  Karl  E.  Parks              689  1=A 

requirements                                                                          689  1-3 


Delaware,  gamo  lawB  for  1915   692 


6.  26. 
57,64 


Demuth,  Georoe  S.,  and  E.  F.  PmLLirs,  bulletin  on  "Outdoor  win- 

toringof  bocs"   695  1=12 

Dennstaedfia  punrfitobula.   Sce  Fern,  hay-scented. 

Differential  gra¿whopper.  description    691  2 

Dvospyrus  virginiana.    Sce  Perninimon. 

Diplodia  rot.  disease  of  citrus  fruits,  nature  and  injury   696  3. 

Distillcrios.  mint,  types   694  9-11 

Distriet  of  Columbia,  gamo  laws  for  1915   692 j  £]^¡¿ 

Ditching — 

machinery,  construction  of  tronches  for  tilo  drains,  bulletin  by  D.  L. 

Yarnell   698  1-27 

plows,  types.  descriptions.  advantages,  and  costs   698  3-7 

scoops,  types,  descriptions,  advantages,  and  costs   698  .1-5 

Dog  flea,  description  and  habits   683  2-3. 8 

Dogs,  flea-infested,  treatment   683  10-11 

Drainage,  publicadonsof  Department,  list   698  21 

Drains.  tile,  tronclúng  machinery.  bullctin  byD.L.  Yarnell   698  1-27 

Drosophila  ampclophila,  description  and  characteristica   679  4 

Duck— 

eggs— 

incubation  methods   697  12-15 

marketing  and  demand   697  22 

íann ,  location,  and  equipment   697  ÍO-M 

farming,  extent,  management,  etc   697  8-20 

raising,  bulletin  by  Alfred  R.  Leo   697 

Ducklings,  brooding  aiíd  feeding   697  15-18 

Ducks— 

egg-laying  class.  standard  breeds   697  6-8 

meat  class,  standard  breeds   697  2=fi 

ornamental  class,  breods   696  > 

picking  methods   697  20-21 

selection  and  mating   697  11-12 

standard  breeds,  description  and  valué   697  1=& 

Durum  wheat — 

area8and  location.  dia^ram   680  1& 

characteristicH,  coroparison  with  common  whcats   680  4=fi 

characters,  groups,  and  varietios   680  6»  17-20 

Earnshaw,  Frank  L..  T.  S.  Palmer,  and  W.  F.  Bancroft,  bulletin  on 

"Gamo  laws  for  1915"   692  1=M 

East  India  crosted  duck   697  8. 

Echinochloa  crus-galU,  oceurrenco  in  rice  fields,  control   688  16-18 

Eggs— 
duck — 

incubation,  natural  and  artificial   697  12-15 

marketing  and  demand   697  22. 

testing  for  incubation   697  14-15 

Emptisa  muscae,  diseaso  of  houso  fly   697  ü 

English  walnuts,  production  and  valué,  1909   700  1 

Erysiphe  polygoni,  disease  of  field  peas,  control   690  2il 

Excavators — 

endless-chain  typos.  descriptions.  advantages,  and  costs   698  12-17 

sera  per,  types.  descriptions,  advantages,  and  costs   698  17-18 

wheel,  types,  descriptions,  advantages,  and  costs   698  6-11 


y  Google 
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breris.  deacription  and  charaeteristic8   679  3=4 

canicukuis,  deacription  and  characteristica  fiTJi  3 

Feathere,  duck,  pricos   697  21 

Feed— 

field  peas,  valué  and  suggeations   65)0  15-16 

pigeon   684  10-11 

aorghum  grain,  valué,  investigations   686  2=í± 

Feeding— 

ducklings  for  market.  rations   697  16-18 

pigeona,  management   684     1 0- 1  ¿ 

Fern— 

í     1  2 

brake,  oceunrence,  growth  habita  and  control   687< 

hay-acented.  oceurrenoe,  growth  habita  and  control   687^ 


Ferns — 

eradication  from  pasture  landa  in  the  eaatern  United  State8,  bulletin 

bylLR.  Cox   687  1=12 

eradication  methoda,  practicee  and  experimenta   687  3-12 

weody,  oceurrenco,  varietiea,  growth  habita,  etc   687 

Fertilizera,  mint  culture   694  Z 

Feterita,  compoaition,  and  compariaon  with  corn   686  3=5 

Field  pea — 

asa  forage  crop,  bulletin  by  II.  N.  Vinall   ülií)  1-24 

See  also  Peaa,  field. 

Fifo  wheata,  charactera  and  varietiea   680  9-16 

4,Fire-brat,  deacription  and  habita   681  A~\ 

Fleabites,  treatment   683  1-4- 15 

Fleas — 

breoding  placea   683  5=fí 

deacriptiona  of  different  kinda   683{  2¿345¿ 

effect  of  weather  conrlitiona   6S3  á 

{4-6 

Ufe  history  and  habita  ..  683  l=fi 

peats  to  man  and  anímala  with  suggostiona  for  their  control,  bulletin 

by  F.  C.  Biahopp   6S3  1=15 

tranamiasion  of  diaeaae   683  1 

Fletcher,  W.  F.,  bulletin  on  "The  nativo  persimmon"   685  1-28 

Fliea— 

houae — 

bulletin  by  L.  O.  Howard  and  R.  IL  Hutchiaon   679  1=22 

control,  community  work   679  21=22 

control  in  citiea,  health  office  regula!  ¡ona   679  13-14 

apeciea  oceurring  in  houaea,  deacriptiona   679  2=5 

[9.26,40, 

Florida,  gamo  lawa  for  1915   692  40,51, 

I  57,04. 

Fly- 

houae — 

breeding  places,  treatment   679  12=20 

carrier  oí  diaeaae,  investigationa   679  1Ü 

deacription  and  characteriatica   679  1 

enemies  and  control  measuros   679  11-22 

liíe  history  and  habits   679  5-10 

maggots,  deatruetiou  in  manuro.  directiona   679  15-17 

Food— 

persimmons.  rompariaon  with  other  finita   685  21=22 

aorghum  graina,  uae  and  valué   686  'á 

Forago  crop  - 

burclovor   692  1=15 

field  pea,  bulletin  by  1L  N.  Vinall   690  1=24 

Forago  cropa.  publioationaoí  Department,  liat   693  15_ 

Formalin,  use  againat  houae  flies   679  12 

■ 


6  FARMERS'  BTTLLETINS  NOS.  670-700. 

Farmcrh' 

Frill't —  BulMin  No.  I'üjf. 

lly,  occurronco  in  houses,  deacription   679  4 

growing,  publications  oí  Department,  list   685  27-28 

Fruí  ta — 

citrus,  handling  and  shipping  in  the  Gulf  States,  bulletin  by  IL  J. 

Ramsev   696  1=21 

See  also  Oitrus  fruite. 
Fumigation,  hydrocvanic-acid  gas — 

against  hoúsehold  inseets.  directions,  formulas,  etc   699  1=8 

danger   699{ 


1,2. 
5, 6-7 


Georgia,  game  laws  for  1915   692 


Fungi,  causes  of  decay  oí  citrus  fruits,  nature  and  kinds                       696  2=2 

Game — 

bag  limite — 

laws  bv  States                                                                692  51-^3 

legislation  of  1915                                                              692  £ 

big,  legislation  of  1915                                                                692  4 

export,  and  laws,  legislation  of  191")                                           692  5 

export,  laws,  by  States                                                           692  39-45 

laws — 

for  1915 :  A  summary  of  the  provisions  relating  to  seasons,  export. 
sale,  limite,  and  licenses,  bulletin  by  T.  S.  Palmer,  W.  F. 

Bancroít,  and  Frank  L.  Earnshaw                                      692  1-64 

new  legislation,  1915                                                         692  &-1S 

open  seasons,  regulations  by  States                                        692  24-38 

legislation  of  1915                                                                    692  2=8. 

licensee,  legislation  of  1915                                                         692  r,-~ 

open  seasons,  legislation  of  1915                                                692  5 

raised  in  captivity,  disposition,  laws  by  States                               692  49-^51 

refuges  andj>resen'es,  legislation  of  1915                                       692  7-8 

shipment.  Federal  and  State  laws                                               692  38-45 

warden  service.  legislation  o  f  1915                                             692  I 

Í9. 26.40. 
46. 51, 
57,64 

Going^  light,  disease  of  pigeons,  nature  and  treatment                            684  11 

Grafting — 

cleít,  directions  and  equipment                                                700  8-11 

cloth,  preparation                                                                   700  lü 

pecan  trees,  mcthods.  eouipment,  and  directions                            700  8-17 

persimmon  culture,  metnous,  advantages,  etc                                685  9-19 

whip,  pecan  nursery,  directions                                                700  11-12 

(i  rain  sorghums — 

acreage  and  valué                                                                   686  1  l-ló 

See  al*o  Sorghums,  grain. 
Grasshopper — 

climatic  checks  and  natural  enemies                                           691  íi^9_ 

districte.  location                                                                    691  1=2 

outbreaks,  occurrence  and  localities                                           691  1=1 

Grasshoppers — 

ana  their  control  on  sugar  beete  and  truck  crops,  bulletin  by  F.  B. 

Milliken                                                                          691  Ldfi 

control  measures  691  9-=l£ 

specie8  injurious  to  crops,  descriptions,  Ufe  history,  and  habite  691  2-5 

"Grecn  ducks"— 

feeding  and  preparation  for  market                                             697  17-21 

pnces                                                                                   697  ¿1 

use  of  torra                                                                            697  2 

Grcen-bottle  fly,  deacription  and  characteristies                                   679  3 

Green-manure  crop — 

bur  clover,  advantages  and  valué   693 

field  peas,  management,  reouiremente,  cost,  and  valué                    690  17-18 

Gulf  States,  citrus  fruite,  handling  and  shipping,  bulletin  by  IL  J.  Ram- 

sey                                                                                      696  l=ffi 
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Harrington.  GeorgeT..  bulletin  on  *'Hard  clover  seed  and  itstrcatment 

inhulling''                                                                                 676  l=í> 

Harvesting— 

citrua  fruits.  management                                                         69C>  5-11 

rice,  cutting.  binding,  and  shocking                                           688  10- 1 1 

sorghum  graina                                                                       6S6  6-7 

Hay- 
bales,  sizes  and  weights,  market  demande                                   677  2ü 

baling,  practices  and  caution                                                   677  11L  2lí 

bur  clover,  growing.  valué,  etc                                                   693  lí> 

cotton  States,  product  ion,  discuasion                                           677  2-3 

crop,  field  pea,  practices  and  advantages                                     690  10 

crope  for  South                                                                       677  6-12 

cunng,  directions  and  devices                                                    677  3=5 

farm,  equipment                                                                    677  12-15 

field  pea,  harvesting                                                              690  ü 

field  peas  in  mixtures,  practices  and  valué..                                 690  14-15 

íork,  double-harpoon.  aeacription  and  management                        677  15. 

growing  in  South  for  market.  bulletin  by  0.  \  .  Piper,  IL  B.  McClure, 

and  Lyman  Carrier  *                                      677  1-22 

presses,  deecriptions,  management,  and  valué                               677  1(>  18 

soil  requirements                                                                    677  3 

etacks,  bottom  measurements,  suggestions                                     677  15-16 

Hay-handling  devices,  descriptions                                                  677  13-15 

Hay-making  equipment,  cost  por  acre  of  hay,  investigations                  677  12-13 

Haya,  digestible  nutrients  of  various  kinds."                                       690  12 

Hellebore.  use  against  fly  maggota  in  manure   679| 

Hens,  trap-nest.  bulletin  by  Alfred  R.  Lee                                       682  L=3 

Hickory  treea,  ton-working'with  pecan,  directions                                700  21-23 

Hickory-twiggirdler,  life  history.  injury  to  peraimmon,  and  control          685  20-21 

Hog,  hostof  human  flea  .                                          6S3  fi 

Ilogs,  destruction  of  graashoppers,  experiment                                     691  14 

Homalomyia  canicularxs,  description  and  characteristics                         679  3-4 

Homer  pigeon — 

characteristics  and  valué  for  aquab  raiaing                                   684  3 

valué  for  aquab  production                                                        684  2 

Hopperdozer,  construction  and  management                                       691  11-13 

House — 

fiiea,  bulletin  by  L.  O.  Howard  and  R.  IL  Hutchison                     679  1=22 

fly,  small,  apeciea,  descriptions  and  characteristics                         679  3=1 

See  also  Fly,  house. 
Household — 

insecta,  destruction  with  hydrocyanic-acid  gas,  bulletin  by  L.  O. 

Howard  and  C.  1L  Popenoe                                                  699  1-8 

pests,  fleaa,  control  meaaures,  etc                                              683|  i¿Ef$ 

Howard,  L.  O. — 

and  C.  IL  Popenoe,  bulletin  on  "  nydrocyanic-acid  gas  against 

household  insecta"                                                             699  1=8 

and  R.  IL  Hutchison,  bulletin  on  "Houae flies''                          679  1-22 

^  Hulling  hard  clover  seed,  etc.,  bulletin  by  George  T.  Harrington            676  1 -S 

Hunting  licenses — 

legislation  of  1915                                                                    692  6-7 

requirementa  and  limita,  by  States                                              692  54-63 

Hutchison,  R.  H^and  L.  O.  Howard,  bulletin  on  "House flies"           679  1=22 

Hydrocyanic-acid  gas  against  household  insecta,  bulletin  by  L.  O.  How- 
ard and  C.  IL  Popenoe                                                             699  1-8 

9, 

Idaho,  game  laws  for  1915   692 J 
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Illinois,  game  laws  for  1915   C92<| 

Indian  runner  ducks — 

eRg-laying  quality   697 

varietics,  deecriptions,  and  valué  697 

Indiana,  game  laws  for  1915  692 

Insect,  injurious  household;  the  silverfish,  bulletin  by  C.  L.  Marlatt  681 

Insects,  household,  destruction  with  hydrocyanic-acid  gas,  bulletin  by 
L.  O.  Howard  and  C.  IL  Popenoe  699 


Iowa,  game  laws  for  1915. 


Irrigation,  rice  growing,  requirements  and  management   688 

Itahan  rye-grass,  hay  crop  lor  South,  management  and  valué  677 

Japan  clover,  hay  crop  for  South,  management  and  valué  677 

Johnson  grass,  hay  crop  for  South,  management  and  valué  677 

Kafir  corns,  composition  and  comparison  with  corn  686 

Kansas — 

gamo  laws  for  1915   692 

grain-sorghum,  production,  acreage  and  valué,  comparison  with  corn 

crop   686 

Kelly,  Ernest,  and  Karl  E.  Pares,  bulletin  on  "A  plan  for  a  email 
dairy  houso"   689 

Kcntucky,  game  laws  of  1915   692 


TAtria  pisorum,  description,  injury  to  field  peas,  control   690 

Lawo,  game,  new  legisla tion,  1915   692 

Leaf-spot,  disease  of  field  peas,  control   690 

Lee,  Alpred  R.,  bulletin  on — 

"A  aample  trap  nest  for  poultry  "   682 

"Duck  raising"   697 

"Squab  raising"   684 

Legislation,  game.  1915   692 

Legumes,  curín^  for  hay,  suggeetions   677 

Lepisma  saccharina.    See  Silverfish. 
Lespcdeza — 

hay  crop  for  South,  management  and  valué   677 

hay  yield  in  South   677 

Live  stock,  grain  sorghums  as  feed   686 

Long  Island,  game  laws  for  1915   692 

Louisiana,  game  laws  for  1915   692| 

Lucclvi  cae*(tr,  description  and  characterislics   679 

Machinery — 

handling  field  peas,  description   690 

trenching,  usod  for  construction  <>f  tronchos  for  tilo  drains,  bulletin 

by  \K  L.  Varnell   698 


10^\ 
40,  4ti, 
50.  52. 
57,  04 

te 

6-  a 

10,27. 
40,  46, 
50.  52. 
5S.  04 

1=1 

10,27. 

50.  52. 
5,s,G4 

7-  a 
s 

6-7 

3-S 

10, 
40,  W, 
51,52, 
58, 04 
11-13, 
li 


5S,6t 


21=22 
8-1S 
2íb2i 

1-  3 

1=22 

2-  S 
4-5 


S 
8 

&d0 

:u,52 
•11,47. 

50,  52. 
53.61 
3 


11.12, 
13, 14 

1=27 
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Dulictin  No. 


Mapgot  trap,  destruction  of  fly  larvse,  construction  and  management   679 

Maine,  game  laws  for  1915   692 

Malanoplus  differentialis,  deacription   G91 

Mandarín  duele,  deacription   697 

Maní  toba,  game  laws  for  1915  


Manure — 

care  and  dispoaal  in  eontrol  of  house  flies   679 

pigeon,  valué  and  uaea   684 

Marketing — 

duck  egg«<   697 

Eeen  ducka,  prepara t  ion  and  prieea   697 

ly,  note   677 

persimmona,  suggestions   685 

squabs,  preparation,  grading,  and  prieea   684 

Marketa,  hay,  demanda  and  requirementa   677 

Marlatt,  C.  L.,  bulletin  on  "The  ailverfiah;  an  injurious  household 

insect   681 

Maryland,  game  lawa  for  1915   692 


Massachusetts,  game  laws  for  1915   692 


McClurk,  IL  B.,  C.  V.  Piper,  and  Lyman  Carrier,  bulletin  on  "Grow- 

ing  hay  in  the  South  for  market'*   677 

McRee,  Roland,  and  Charles  V.  Piper,  bulletin  on  "Bur  elover".  . .  693 

Medicago  arábica.    See  Clover,  bur. 

Mf  dicago  hispida  denticulata.    See  Clover,  bur. 

Melanoplus  bivaltatus,  deacription   691 

Melanoplus  bruniri,  deacription   691 

Mentha  piperita.    See  Peppermint. 
Mentha  viridis.    See  Spearmint. 

Michigan,  game  laws  for  1915   692 

Milk,  care,  routine  of  work  in  dairy  houae   689 

Milliken,  F.  B.,  bulletin  on  ''Graaahoppers  and  their  control  on  silgar 

beetaand  truck  crops"   691 

Milo,  composition,  and  comparison  with  cora   6S6 

Minnesota,  game  lawa  for  1915   692 

Mint— 

culture,  industry,  history,  and  extent   694 

diseases  and  pesta   694 

growing— 

coat.   694 

fertilizer  requirementa   694 

aoil  and  cultural  requirementa   694 

harvesting  and  curing   694 

oil  yield,  cost  and  prieea   694 

Minta,  peppennint  and  spearmint,  cultivation,  bulletin  by  Walter  Van 

Fleet   694 

Miasiasippi,  game  laws  for  1915   692 j 


17-20 
10,  28, 
41,47. 
52,58, 
fiá 
2 
& 

18,  36, 

53,02, 
fiá 

11 

22 
20-21 
20 
22 
12=13 
20  22 

1-4 
28,41, 
47,50, 
52, 58, 

64 
11,41, 
47,50, 
52,  59. 

64 

1-22 
1-15 


2 
2 


11,29, 
41,47, 
50, 52, 
59, 64 
4 

LJÜ 

11,29, 
4X41, 
50,52, 
59, 64 

1=2 

11 
2 
3=1 
4 

s_LL 

1=13 
29,  41. 
47,52, 
59,  til 
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FAKMERS    BULLETINS  NOS.  676-700. 


Furuiers' 
Uulletin  No.  Pa^. 

11,29, 


Missouri,  game  laws  for  1915  692 

Mold,  blue.    See  Mué  mold. 

Montana,  game  laws  for  1915  692 

Muck  land,  mint  culture,  requirements   C94 

Musca  domestica.    See  Fly,  house. 

Muscina  stabulans,  description  and  characteristics   679 

Muscovy  duck,  description  and  valué   697 

Nebraska,  gamo  laws  for  1915   692 

Nests — 

pigeon,  requirements  and  suggestions   684 

trap,  construction  and  valué  to  poultrymen   6S2 

Nevada,  game  laws  fur  1915   692 

New  Brunswick,  game  laws  for  1915   üíl2 

New  Ilampshire,  game  laws  for  1915   (¡92 


42,47, 
50,52. 
59,64 

12,29, 
42, 47, 
52,59. 
64 
5-7 

3 
3-4 

12,30. 
42,47. 
52,59. 
64 

8-9 
1-3 
12,30, 
42,47. 
50,52, 
59,64 
36, 44. 
19. 53, 
62,64 
12,  30. 
42,  47, 
50,  52, 
59.64 

12,  30. 
42.  47. 
50.  52, 

59.64 

13,  30. 
42.  4?, 
50.52, 
59,  64 
13,  31. 
42.  47. 
50,  52. 
59,  64 
36.  44, 

49,  53, 
62,  64 
13.  31. 
42,  47. 
50.52, 
59,  64 

13, 
31,  41. 
42.  47, 

50,  53, 
59.  64 

3-7 

18, 
37,44, 
49.  53, 
62,  64 
Nut-bearing — 

foresta,  preservation.  suggestions   700  17-23 

trees,  top-working,  selection  and  directions   700  18-24 

Nuts,  production  of  various  kinds,  1909   700  1 


New  Jersey,  game  laws  for  1915   (192 

New  México,  game  laws  for  1915   692 

New  York,  game  laws  for  1915   üi»2 

Newfoundland,  game  laws  for  1915   692 

North  Carolina,  game  laws  for  1915   692. 


North  Dakota.  game  laws  for  1915   692< 

Northern  (Ireat  Plains  Arca,  topography,  soil  and  climate   <178 


Nova  Scotia,  game  laws  for  1915. 


692 


)ogle  | 
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Ohio.  game  laws  for  1915   G92 


Farmers' 

Oats —                                                                                              Bulletin  No.  l'agc. 

hay  crop  for  South,  note                                                           077  8 

yield  arter  various  crops                                                           090  lü 

•  14,  »1, 

42,  48; 
50,  53, 

00,  04 

Oil  raint,  production,  proeesses   094      9  1 1 

Oils,  peppennint  and  «pearmint,  yield,  cost,  and  prices   094  8-11 

Oklakoma — 

í  lii  32, 

game  laws  for  1915  *   092  ^ 

[  "00,04 

íírain-sorghum  production,  acreage  and  valué,  comparison  with  corn 

crop   080  13-15 

'  37,  44, 
5_f  53, 
02,  (34 
11  32, 

43,  48, 
50,  5£ 

00,  VA 


Ontario,  game  laws  for  1915   092 

Oregon,  game  laws  for  1915   092 


Palmer,  T.  S.,  W.  F.  Bancroft,  and  Frank  L.  Earkshaw,  bulletin  on 

"Game  laws  for  1915"                                                              692  1-04 

Parks,  Karl  A.,  and  Ernest  Kelly,  bulletin  on  "A  plan  for  a  email 

dairyhouse"                                                                             089  1=4 

Pasture — 

field  peas,  valué  and  management                                             090  13- 14 

lands,  eradication  of  ferns  in  eastern  United  States,  bulletin  by 

1L  R.  í'ox                                                                          087  1-12 

Pastures,  bur  elover.  management,  disadvantages,  etc                           093  8  9 

Pea— 

aphis.  damage  to  field  peas                                                      090  22 

field— 

climatic  and  soil  requirements                                              090  3-4.  9 

description.  growth  nabits  and  history                                    090  1=3. 

hay,  eomposition  and  digestible  nutriente  of  dry  matter,  comparison 

with  other  hays                                                                    090  10-17 

hullera,  deecriptions                                                                 Ojffl  12-14 

silage.  sources.  objections.  etc                                                      090  II 

weevil.  description.  injuryto  field  peas,  control                               090  21-22 

Peas,  field — 

as  forage  crop.  bulletin  by  H.  X.  Vinall                                       090  1  -24 

diseases  and  insect  enenues                                                       090  20-21 

feeding  live  stock,  preparation  and  valué                                      090  15-10 

food  valué,  companson  with  corn                                              090  K> 

green-manure  crop.  management,  requirements,  cost  and  valué           090  17-18. 

harvesting  for  hay  and  seed                                                     090  9-10 

in  mixtures,  practices                                                              090  14-lü 

pasturing,  management                                                            090  13  -14 

seedinp,  time,  ra  te  and  method                                                  090  7_i& 

valué  in  crop  rotation,  comparisons                                             090  19-20 

varieties,  descriptions  and  valué                                                 090  4  0 

Pecan — 

cultural  distribuí  ion.  soil  and  moisture  requirements                       700  3-4 

culture— 

seed  selection.  care,  and  planting                                          700  0=1 

with  special  reference  to  propagation  and  varieties,  bulletin  by 

<\  A  Reed                                                                    700  1-32 

oronomic  importance  and  nativo  range                                          700  12 

nursery,  management                                                                 700  17 

propagation.  methods,  directiuns  and  sugestione                            700  5-17 
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FABMEBS*  BULLETINS  NOS.  676-700. 


Pecan — Continued.  Farmcrs' 
troce —  Hullctin  No. 

I>caring  age,  diacusaion   700 

budded  and  grafted,  comparífion  '.   700 

planting  and  cultivation   700 

top-working,  aelection  and  directiona   700 

Pecana— 

pricee  and  marketing   700 

production  and  valué,  1909    700 

varietiee  for  planting,  deacriptiona  and  eharacteriatice   700 

Pekin  duck,  deacription,  origin,  and  valué   697 


Pennsylvania,  game  lawa  for  1915  692 


Peppermint — 

and  apearmint,  cultivation,  bulletin  by  Walter  Van  Fleet  

deacription,  growth  habita,  nature.  aná  uaea  

varietiea  grown,  deacriptiona,  and  nature  

See  also  Mint. 

Peraian  walnuta,  production  and  valué,  1909  

Peraimmon — 

diatribution,  growth,  and  fniiting  habita  

food  uaea,  and  recipea  

hiatorical  notes  

improvement,  diacu8aion  

inaect  enemy,  i n jury  and  control  

native,  bulletin  by  W.  F.  Fletcher  

propagation,  methoda  and  auggcationa  

atocka,  care  and  treatmcnt  in  nuraery  

trece —  , 

care  and  treatment  

uaea  

varietiee,  deacriptiona  

wood,  characteristica  and  naca  

Pereimraona — 

food  valué,  comnariaon  with  other  fruita  

graftingand  buading,  methoda,  advantagee,  etc  

Peeta,  fleaa  aa  peats  to  man  and  anímala,  with  auggeationa  for  their  con- 
trol, bulletin  by  P,  C.  Biahopp  

Phaluris  paradoxa,  oecurrence  in  rice  fielda,  control  

Piiillip8,  E.  F.,  and  Georoe  S.  Demith,  bulletin  on  "Outdoor  winter- 

ing  of  beca' '  

Phornia  terracnovae,  deacription  and  characteriatic8  

Pigeon — 

breedera,  practicea,  and  reaulta.  data  

houaes,  requirement8,  conatruction  and  equipment  

manure,  valué  and  uae8  

Pigeona — 

brecders.  aelection  and  treatment  

diacaaea  and  paraaitcs,  control  meaaurea  

feeding,  management  

mating,  management,  difliculties,  etc  

aquab  raiaing,  bulletin  by  Alfred  R.  Lee  

varietiea  for  aquab  raiaing.  requirement8  and  aelection  

Piper — 

C.  V.,  IL  B.  McClure,  and  Lyman  Carrier.  bulletin  on  "Giuwing 

hay  in  the  South  for  market"  

Charles  V.,  and  Roland  McKee,  bulletin  on  "Bur  clover''  

PIowb,  ditching.   See  Pitching  piona. 

Poiaon  bran  maah,  formula,  use  againat  gnuwhoppors  

PoUenia  nufcs,  deacription  and  chara*  teristics  

P0PEN0E.  C  IT,  and  L.  O.  Howakü,  bulletin  on  llydrocyanic-acid 

gas  againat  household  i nace ta' '  

Potaaaium  cyanid,  use  againat  household  inaecta.  directiona  and  valué. . . 


694 
694 

700 

685 
685 
685 
685 
685 
685 
685 
685 

685 
685 
6S5 
685 

685 
685 

683 
68S 

695 
679 

684 
684 
684 

684 
684 
684 
684 
684 
684 


677 
693 

691 

679 


face. 

m 
1 

1-  -1 

'¿6-27 
1 

27-32 
2-3 
15,_32* 
43,43, 
5a  53, 

60.  G4 
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2=3 


2=5. 

21-24 
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1=28 
Z=lfl 

17-10 

19  ¿" 
21 

24-25 
11 
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699 
099 
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11 
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10-12 
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Farmers' 

Poultry —                                                           '                          nulIetinNo.  fage. 

dcstruetion  of  graaehoppere.  experimenta,  valué,  etc                        691  13-14 

íeed,  sorghum  grains                                                                  686  10-11 

flcas  injurious,  trcatment   683^ 

publications  of  Department,  list                                                 697  23 

trap  nest  for,  bulletiii  hy  Alfnnl  1L  Lee                                         682  1-3 

Powdery  mildew,  disea^e  of  field  peas,  control                                     690  20. 

í  3L 

Prince  Edward  Island,  gamo  laws  for  1915                                          692í  44, 53, 

I  62,(11 

Privv,  box,  rare  in  control  of  hou.se  flies                                              679  21 

Píen*  aquilina.    Ser  Fern,  brake. 

Pyrethrum,  use  against  silvertish  *.                        681  4 

Quail,  legislation  of  1915   692  1-5 

36,44, 

Quebec,  gamo  laws  for  1915   692    49, 53. 

63, 6J 


Ramsey,  II.  J.,  bulletin  on  "  Handlingand  shippingcitrus  fruits  in  the 


Gulf  States  "   696  1-28 

Recipes,  persimmon   685  22=21 

Red  rice,  oceurrence  in  rice  field*,  control  measures   688  18-19 

Reed,  C.  A.,  bulletin  on  "Pecan  culture;  with  special  reference  to 

propagation  and  varieties  "   700  1  -32 

Refrigeration,  shipping  citrus  fruits  in  Gulf  States   696  24-27 

15, 

Rhode  Island,  game  íaws  for  1915   692  ^'  ^' 

l  60, 64 

Rice— 

cost  of  production  on  adobe  soils,  California,  itemized  operations. .  688  12 
crop — 

California,  acreage  and  yield   688  2 

iinprovement,  suggestions   688  14-15 

culture  in  California,  bulletin  by  Charles  F.  Chambliss  and  E.  L. 

Adams  ^   688  Lz2Ü 

flour,  nature  and  uses   688  15 

growing— 

irrigation  and  drainage,  requiremont*  and  management   688  7-10 

water,  soil  and  drainage  requircments   688  2  3 

harvesting  and  thrashing   688  10-12 

meal,  nature  and  valué  as  feed   688  12 

polish,  nat  ure  and  uses   688  15 

preparation  for  market,  procesaos   fiSS  15 

producís,  nature  and  uses   688  L5 

seed  and  seed  bed,  preparation   688  5  6 

seeding,  rate,  time,  etc   688  6-7 

varieties,  yield,  period  ofgrowth,  etc.,  California   688  12-1  1 

yield  in  California,  1913,  1914   ÜSfi  5 

Rothokh,  Bexton  E.,  and  Carleton  R.  Ball,  bulletin  on  "Uses  of 

sorghum  grain    686  LJJi 

Rouen  duele,  deseription  and  valué   697  4-5 

Runnerduck.    Stc  lndian  Runnerduck. 

Runt  pigeon,  eharacteristics  and  valué  for  squab  raising   684  3=1 

Rye-grass,  Italian,  hay  crop  for  South,  management  and  valué   677  3 

í  í^iL 

Sa^katchewan ,  gam e  laws  for  1 9 1 5   i iO 2  19.  r>:i, 

1  63,61 

Scenopinus  fcncstralis,  description  and  cliaracteristics   679  4 

Seed  bed  - 

fiel<l-pea  growing.  preparation   690  7, 9 

rice,  preparation   688  5 

Seeding,  field  peas,  time,  rate,  and  method   690  7=8 


)Ogle 
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FARMEKS    BULLETINS  NOS.  676-700. 


Furraers' 
BuIletJii  No. 

Sepsis  violácea,  descript  ion   679 

Sewage  disposal  in  control  of  houae  flies   679 

Shallu,  composition  and  comparison  with  corn   686 

Shipping — 

citrus  fruits,  and  handling,  in  the  Gulf  States,  bulletin  by  IL  J. 

Rarasey   696 

methodfl,  citrus  fruits  in  Gulf  States   696 

Silage,  field  pea,  sources,  objections,  etc   690 

Silvcrfish — 

an  iniurious  household  inscet,  bulletin  by  C.  L.  Marlatt   681 

description,  and  habita   681 

remedies  -   681 

Sodium  fluorid,  use  against  silverfish   (>81 

Soil  inoculation,  bur-clover  growing,  management   693 

Soils,  hay,  requirements   677 

Sorghum  grains — 

composition,  analysee  and  food  valué  of  various  kinds   686 

demand,  methods  of  increasing   686 

digestibility,  experimenta   686 

export  trade,  building,  suggestions   686 

harvesting  and  storage. . . .   686 

palatability   686 

Sorgnums,  grain — 

introduction,  desirablc  qualities,  etc   686 

publications  of  Department,  list   686 

uses,  bulletin  by  Carleton  R.  Ball  and  Benton  E.  Rothgeb   686 


South  Carolina,  gamo  laws  for  1915. 


South  Dakota,  game  laws  for  1915   092 

South,  hay  growing  for  market,  bulletin  by  C.  V.  Pipcr,  IL  R.  MoOlure, 

and  Lyman  Carrier   677 

Southern  bur  clover.   See  (Mover,  bur. 
Spearmint — 

and  peppcrmint,  cultivation,  bulletin  by  Walter  Van  Fleet   694 

description,  growth  habita,  nature,  and  uses   694 

See  also  Mmt. 
Spotted  bur  clover.   See  Clover,  bur. 

Spraying,  fern  control  in  pastures,  experimenta  x  687 

Squab  raising,  bulletin  by  Alfred  R.  Lee   684 

Squabs — 

hatching  and  rearing,  directions,  and  suggestions   6S4 

marketing,  prepara tion,  grading,  and  prires   684 

mortality,  causes   684 

prices,  líew  York  market   684 

Stable  flies,  deseriptions  and  charaoteristics   679 

Stables,  construction  and  caro  in  control  of  house  flies  679 

Stem-end  rot,  injury  to  citrus  fruits   696 

Sticktight  flea,  on  poultry,  description  and  control   683| 

Stomoxs  calcitran*,  description  and  characteristics   679 

Storage — 

cold,  citrus  fruits,  temperatures  required   696 

sorghum  grains   686 

Sudan  grasa,  hay  crop  for  South,  management  and  valur   677 


Tonneasee,  game  laws  for  1915. 


692 


4 

20-21 


23-24 
II 

1=4 
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4 
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a 
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5=fi 

m 

6—8 
6 
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Farmers* 

Texaa —  Bulletin  No.  Page. 

16, 


ganic  laws  for  1915   692 


33,43, 
48,  53, 
60,  04 

grain-eorghum  production,  acreage  and  valué,  comparíson  with  cora 

crop   686  15 

Thrrmobia  domestica,  description  and  habite   681  3=4 

Thrashing— 

field  peas,  directions,  machinery,  ctc   690  11-13 

rice,  suggestions   688     11— 1  '2 

Trap— 

ncst  for  poultry,  bulletin  by  Alfrod  R.  Lee   682  1=3 

nesta,  construction  and  valué  lo  pouljrymen   682  1-3 

Trenches,  construction  íortilo  drains,  niacbjnery  used,  bulletin  by  D.  L. 
Yarnell   698  1-27 

Trenching — 

by  machinery,  cost   698  19-24 

machine,  requiremen ta  and  selection   698  24-25 

machinery — 

back-filling  and  tile-laying  devicee   698  18 

requirement8,  and  classes   698  2-3 

used  for  the  construction  of  trenches  for  tile  drains,  bulletin  by 

D.  L.  Yarnell   698  1=21 

Trüint m  gatimm — 

rfuram,  forcé  of  term   680  4 

vulgar?,  forcé  of  term   680  4 

Truck  crops,  protection  from  graashoppers   691  14-16 

Turkeys,  dostruction  of  piuwhoppers,  experimenta,  valué,  etc   691  13-14 

Two-lined  grasshopper,  description  691  2-3 

Typhoid— 

fly.   See  Fly,  house. 

transmission  by  house  fly   679  lfí 

Utah,  gamo  laws  for  1915  692 


Vermont,  game  laws  for  1915   692 


Virginia,  game  laws  for  1915   692 

Walnuta,  black,  production  and  valué,  1909   700 

Washington,  gamo  laws  for  1915   692 

Water  tn^iss,  oceurrence  in  rico  fíelds,  sources  of  distribution,  and  control .  688 

Waterfowl,  legislation  of  1915   692 

Wax,  grafting,  formulas   700 

Weeds,  oceurrence  in  rice  fields,  varieties,  and  control  measures   688 

West  Virginia,  game  laws  for  1915   692 


16,33,  - 
43,48, 
50,  53, 
60,  64 


Van  Fleet,  Waltbr,  bulletin  on  "The  cultivation  of  peppermint  and 

spearmint"   694  LJ3 

16,  34, 

43718; 

51,  53, 
61,64 

Vinall,  H.N.,  bulletin  on  "The  field  pea  as  a  forage  crop"   690  1-24 


34, 43, 
48, 53, 
61,64 
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FAEMERS*  BULLKT1NS  NOS.  076-100. 


Farmers' 

Wheat  —  Bulletin  No. 

durum,  áreas,  location  and  extent   678 

hard  spring,  growing,  bulletin  by  Carleton  R.  Ball  and  J.  Alien  Clark.  678 
production,  United  States,  eomparison  with  world  production,  dia- 

gram  680 

spring — 

áreas,  location  and  extent  678 

cultivation,  harvesting,  and  thrashing  678 

hard  varieties,  bulletin  by  Carleton  K.  Ball  and  J.  Alien  Clark. .  680 
production  in  United  States,  eomparison  with  winter  wheat  pro- 
duction, and  world  wheat  production   680 

rotations,  crops,  management,  effcct  on  yield,  etc   678 

seed  bed,  preparation  678 

seed  selection  and  sowing   678 

varieties,  differentiation  ".  680 

Wheats — 

durum,  characters,  groups,  and  varioties   680  6, 

Fiío  group,  characters  and  varieties  680 

spring,  yield  of  different  varieties  in  varíous  localities   680 

Wild  oats,  oceurrenco  in  rice  fields,  note  688 

Window  ny,  description  and  characteristics   679 


Pa«e. 


Wisconsin,  gamo  laws  íor  1915  692 

Wood  duck,  description   697 
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